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1.0 EXECUTIVE‘SUMMARY }

‘A preliminary contamidétion evaluation has beeh conducted at
the U.S. Coast Guard Station property at Fort Totten, Queens,

NY. This evaluation was performed under the Depertment,of
Defense (DOD)'Defense Environmental Restoration Program (DERP) to
coﬁfirm or deny the presence of environmental contamination
ohsite. The methods by which this evaluation was performed are
outllned in this report.

Contamination was found to exist on this site. The
contaminants detected consist of lead and chromium in
groundwater, mercury “in soils and marine sediments, petroleumi
hydrocarbons in marine sediments, and pesticides (DDD, DDT, and
DDE) in bﬁildings #619 and #624. Lastly, there does not appear
to be any burled ordnance and drums onsite, nor does there appear

to be a sealed room in building #619.

DERP CONFIRMATION STUDY
ENGINEERING Sé;ggL, FORT TOTTEN

DERA PROJECT #COZNYOOS?OO
1.1 Summary of Flndings
| Groundwater, 80il, sediment ‘and building surface
contamlnatxon has been encountered at oorcentrations which may
require regulatory review for this location. The contamination
is reasonably suspected to have resulted from activities-which
took place durihg the period of DOD control and therefore should
be referred to the appropriate'dffice or agency for determination

of a future course of action. o -




1.0 EXECUTIVE SUMMARY - .

A preliminary contamination evaluation has beenh conducted at
the U.S. Coast Guard Station property at Fort Totten, Queens,

NY. This evaluation was performed under the Department of
Defense (DOD) Defense Environmental Restoration Program (DERP) to
confirm or deny the presence of environmental contamination
onsite. The methods by which this evaluation was performed are
outlined in this report. -

Contamination was found to exist on this site. The
contaminants detected consist of lead and chromium in
groundwater, .mercury in soils and marine sediments, petroleum
hydrocarbons in mar1ne sedlments, and pesticides (DDD, DDT, and
DDE) in bu1ld1ngs #619 and #624. Lastly, there does not appear
to be any buried ordnance and drums onsite, nor does there appear

to be a sealed room in building #619.

DERP CONFIRMATION STUDY
ENGINEERING SC;ggL, FORT TOTTEN

DERA PROJECT #COZNY0057OO

1.1 Summary of Findings
Groundwater, soil, sedlment and bu11d1ng surface

contam1nation has been encountered at concentrations which may -
require regulatory review for this location. The contamination
is reasonably suspected to have resdited from activities‘which
took place during the period of DOD control and therefore'should

be referred to the appropriate office or agency for determlnatlon'

of a future course of action. : ‘ : ' -




Section 6. Conclusions and recommendations are discussed in
Section' 7. We11 i6gs'and fzeld'daia are included in Apﬁendix A,
moﬁiﬁofiné well completion diagrams in Appendix B, well surveying
data in Appendix C, chemical analytical data in Appendix D,
quality control sample results in Appendik E, and New Jersey soil
cleénup approaches are présentéd in Appendix F.
2.2 Eroject-Objectives

 The objectives of this investigation were to provide'ﬁ
pPreliminary determination of the presence or absence of chemical
contamination which may have resulted from former DOD activities
at this site and to determine the potential of contamination to
local groundyater. To éécomplish this objective, the following
work"ﬁas conéuéted: |

1. Site visit for collection of background information and

establishment of preliminary monitoring well and sampling
~locations. ‘

2. Instailation of five groundwater, monitoring wells.

3. Collection and analysis of groundwater, soil, sediment
samples, and wipe tests. ’

4. Performance of an éléctro-magnetic surQey.
5. Coring into bunker #619‘to determine its contents.
6. Evaluation of physical and énai&tical data to determine
‘ the absence or presence of contamination.
2;3 Lte Jocation and siogra _
| The U.S. Coast Guard Station at Fort Totten is lodated with
'tthU,s..Afmy Engineers School on the Fort Totten military




installation. Fort Totten 1s approx1mate1y 20 miles east of New .
York City at the mouth of the East River in Queens, New York -
(north shore of Long Island) as shown in Pigure 2.1. Access to
Fort Totten is via the Cross Island Parkway to Bell Boulevard.

Fort Totten is a 147 acre site and has been owned and

roperated by the DOD since 1857 (at that time called Willets

Point) From 1857 to 1944, Fort Totten was used by the U.S. Army.
for nationalcdefense and engineer training purposes. From‘1944 .
to present, Fort Totten has been operated by various U.S. Arny

commands which inciudes a training center for U.s. Army reserves

and engineers. Today Fort Totten still functions as a training

center. However, the land which composes Fort Totten is now

owned hy several federal agencies along with the DOD.

The U.s: Army still owns and operates the 1argest tract of
land on Fort Totten (92.4 acres). The General Services
Administrationrnow owns and operates_45 acres, and the Department

of Transportation (DOT)'owns 9.6 acres which is operated hy the

U.S. Coast Guard.,

The U S. COast Guard operated property at Fort Totten (which
is the target of this investigation) occupies the north-west

portion of the peninsula and 1s bounded by U.S. Army property on
" the north east and west as shown in Figure 2.2. Access to this
| property is gained v1a Willets street which ‘branches off of

. Totten Avenue..

“This site contains fifteen buildings and a pier. Grassy

'“filawns surround the station buildings in the southern half of the
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site and northernmost areas. The northwestern area is heav11y

wqovergrown and wooded. Most of the station buildings are grouped

along an axis boarding the waterfront on the western boundary
These buildings consist of a station barracks and administration
gallery, workshops, storage spaces, and several vacant
buildings. A single structure which houses married Coast Guard
personnel is situated in the western section of this site and a
large frame building (sublet to a c1v1lian organization) is
p051tioned in the center. Lastly, three small out-buildings are
located in the north-eastern section 6f this site. The site
elevation'ranges_from 10 to 60 feet above mean sea level. .
2.4,0ggership and Prior Use

Fort Totten has been used for military purposes since the
French and Indian War. However, the land on which Fort Totten is
built first came into public record in 1640, when it belonged to
a farmer named Thomas. From 1829 to 1857, the land passed
through the hands of many ownerS»until purchased by the U.S.
Government inv1857.

In 1857 cOngress appropriated the funds to build a
vfortification on Willets Point (Fort Totten) and in 1862
construction of the: fort was initiated. This fortification was
part of what was then known as the “Third System" of seacoast
fortifications which began during a period of peace in 1817. The
Fort Totten fortification complex was built and deszgned to ,
| protect New York C1ty from naval forces of the confederate states

during the Civil War. At that time, the fortification was built




at sea level from massive granite stones which were brought in by
barge from quarries in New York and Pennsylvania. Above the
stone fort on top of the hlll, powder and munition magazines were
built. 1In 1864, construction of this fort was discontinued and
the partially completed stone fort can still be seen today on the
northern tip of Fort Totten fac1ng Long Island Sound.

' During the civ11 War, Fort Totten was used as a training
post for troops enroute to the front even though its gun
batteries never fired in anger.

In 1864, a hospital was built on Fort Totten whichvtreated
sick and wounded patients until closed in 1865. During this -
time, the first permanent garrison for the fort was
established. This garrison consisted of 350 men and officers
which represénted most of the Engineer Corps of the United States
Army .at the time. 1In 1868, the War_Department established Fort )
Totten as an Engineering School and in 1869 another general
hospital was established on the property. During this period,
Fort Totten was the only military engineer depot in the United
States and became the arsenal for all mining, sapping tools, |
school for submarine mining, arsenal for pontoon material and a
- depot for all material pertaining to the system_of torpedo
defenses. Submarine mine defense sYstems; seacoast searchlights
and seacoast mortar batteries were also developed at Fort Totten
during this time.

| During the Spanish Amerisan War, a second set of

fortifications was oonstructed on the hill in back of the first




set of fortifications. mhemsecond fortificatiom sat 80 feet
above sea level and again w;s designed to_defemd against naval
attack penetrating into Long Island Sound. At the same time, a
skirmish line of torpedoes was laid from Fort Totten across the
chanmel to Fort Schuyler which was located on Throggs Point.
Theee torpedoes were designed to detonate by means of electric
batteries located at each end of the line. 1In addition, two
droups‘of submarine mines (22 per_group) were pbsitioned as anti-v
ship weapons to assist in the defense of New York City. These
improved defenses were once again never used since an attack on
New York never occmrrEd.

Oon July 23, 1898 President Mcxinley ordered that the fort
at Willets P01nt be named Fort Totten as it is called today. The
fort was named in honor of Brigadier General Joseph G. Totten,
Corps of Engineers, United States Army who designed and planned
many of the improvements of the United States coastal defenses.

In 1903, the Engineering School moved to Washington D.C. and
later to Fort Be1v01r, Virginia where they remaln today. At thie‘
time, the Coast Artillery took over Fort Totten. | |

During World War Ig additional guns were added to the
fortificatiqns at Fort Totten and troops enroute to the_front in_
Europe were concentrated here. o

dIn 1922,‘the 62nd Coastal Artillery Regiment'was stationed
‘mat Fort Totten. The 62nd Coastal Artillery Regiment was equipped
Iwith anti-aircraft artillery and later became the mother unit for

the entire United states Anti-Alrcraft defense system.




Betneen 1937-1942, many improvements were made at Fort
Totten. Th1s included remodeling of buildings, new roads and
fllling in marshland areas. These improvements made Fort Totten
one of the most attractive army'establishments in the United
| states'at‘the time. » _
| During.World War II, Fort Totten became the headquarters-for
_the'Anti;Aircraft Artillery Command of the Eastern Defense
Command;'mlt Qas then charged with the defense against air attack
for the entire east coast and in 1941, the first radar system
‘'used on thé east coast was installed here.

‘The Army Anti-Aircraft command Qas deactivated in 1944 and
Fort Totten then became the base for the North Atlantic Wing of
the Air Transport Command. Aircraft under this command operated
from LaGuardia Air Field. 1In 1945, Fort Totten became’the
headquarters for the entire Atlantic Division of the Air
Transport command and functioned under the Army Air Corps. until
1947 when Fort Totten was designated as an Army Medical Center.
At that time, the old hospital was recondltloned refurnlshed and
named the Fort Totten General Hospltal untll closed in 1949.

When the hospital closed, Fort Totten became the headquarters of
the New YorkeNew JerSey,subarea of the army, and functioned as a
training facility for the Organized Reserve Corps. and the
Natlonal Guard in the New York-New Jersey area.

. since 1967, Fort Totten has been a sub-lnstallatxon of Fort

Hamllton, Brooklyn, New York -and 1s still used today as an

,:englneering training school for the army. However, the land

10




comp051ng Fort Totten has been sub-divided for use by other U.s.
Government agencies. The majority of Fort Totten (92.4 acres) is
still owned and used by the u.s. Army. The remaining tracts of
land are now in the possession of the U.S. Coast Guard
(9.6 acres) and U.S. General.Services Administration (45 acres).
The’land (9 6 acres) which makes up the U.S. Coast Guard
'station at Fort Totten is now being investigated under the
.Defense EnVironmental Restoration Program to determine if any
env1ronmenta1 contamination exists on this-property from past DOD
activities.
At present the U S. Coast Guard operated property at Fort
Totten is used as a small boat station for search and rescue

activities, and tending aids to nav1gation.

3.0 SITE INVESTIGATION
3.1 A;ntroduction

. This site investigation was conducted to determine whether
contamination exists at the U.S. Coast Guard Station at Fort
" ‘Totten and whether this contamination.appears‘to be related to
past DOD activities at this site.' A contamination evaluation,:
based on environmental samples collected at this site, has been
' performed in an effort to assess levels of any constituents found
on site. The following subsections describe the methods employed
to make this determination. Specific items discussed-include
drilling operations, geology, well construction and development

procedures, and the sampling program.

1



M&E conducted a preliminary site visit prior to beginning
any field activities. The preliminary site visit was’ conducted
in order to collect existing 1nformation regarding the history of

Fort Totten and to determine prospective sampling locations on

~ the Coast Guard property'at‘Fort Totten. The site visit was

"conducted'on October 28, 1986. Well locations and sample

locations were selected based on local geohydrology, known areas
of past DOD industrial activities, and"visual observations.
Monitoring well/groundwater_and soil sample locations are’
illustrated in Figure 3.1.

Surface soil samples were taken near suspected areas of -
hazardous materials handling operations. Groundwater monitoring
wells were positioned near suspected areas of contaminant
infiltrationzand migration to provide samples representative of
groundwater beneath the site and grbundvater flowing off the _
site. The wells were also positioned to gain a more accurate

understanding of the groundwater flow direction beneath the site.

3.2 Monitoring Well installation

Five shallow groundwater monitoring'wells were installed at

" the U S. Coast Guard station in Fort Totten. All wells were

installed and completed as outlined in the approved well

Installation Plan of December 1986. The followxng sections

”briefly discuss the drilling procedures, geotechnical | .
“information, well installation, well development and testing: for

. hydraulic conductivities.

12
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3.2.1. Borlng Operation ;

Drllllng at the Fort Totten site began June 2, 1987. A
mobile CME 75 drill rig was used for the_drilling program.f The
method employed 6 1/2 inch hollow stem aogers which yielded an
approximate hole diameter of 11 inches through the unconsolidated
deposits. . |

| The hollow stem auger method involved advancing 5 foot
flights of hollow stem augers into the ground.” As thelaugers
were rotated into the overburden the wings on the augers carried
the drill cuttings t6 the land sutface. As cuttings arrived at
the surface they were shoveled into a 55 gallon drum.

Two foot split spoon samples were continuously collected to
a depth of 10 feet or to the top of the rock surface, whichever
was encountered first.

The drill rig was steam cleaned acoording to the procedures
and protocol outlined in the approved Well Installation Plan.
All tools, flights of augers and aocesso:iespused for boring each
hole were steam‘cleaned prior to commencinngork on site and in
between work on each of the boreholes. Split spoons were cleaned

| with live steam and a natural bristle brush.

'3.2.2. Geologic Data B _

The unconsolidated deposits encountered ooring the drilling
of the five holes (Figure 3.2) were similar in each of the
holes. Generally, a thin surface layer.of brown silty.sandwwitﬁ.

-

14



70 oy

40 o

ST

10 o

60 o

A

VT

MW-5
_ 150°

RELATIVE
LOCATION PLAN

X7 WATER TABLE EVALUATION
ON sivar '

e STRATIGRAPHIC CONTACT

KEY

m F:FILL: TYPICALLY REWORKED TRL

W/ CIOERS, STONES AND ROOTS
T TILL; BROWN FINE SRTY SAND
W FEW, OCCASIONAL PEBBLES

‘ s wmwo.tmuu

. EE=) - PITENBEDDRD FINE SAND AND SRT |

C: CLAY; OREY CLAY, STWF, BROWN
MOTTLES, THINLY LAMINATED

' FIGURE 3-2. STRATIGRAPHIC CROSS-SFCTIONS, FORT TOTTEN, NY

= 70

AQADN JAOEY 4334 TVIILHIA



occaszonal stones and organic matter overlay deposits of glac1a1
till of Pleistocene age. Tne layer of unconsolldated deposlts '
ranged'from twelve to 33 feet thick. Most split spoons revealed
samples composed of brown fine sands and silts éith occasional
pebbles and less commonly stones. Cinders were also encountered
during drilling in‘samples taken from wells MW-2, MwW-3, and
Mw;4; Laboratory tests performed on soil samples (water content,
after boring limits, sievebanalysis) in accordance'with ASfMA
methods, confirmed'field obseruations; Soils were chiefly made
up of‘(SM) silty sands, poorly graded sand-silt_mixtures and (ML)
organic silts and very fine sands with slight plasticity. - In

- accordance with task #6 (Scope of Work paragraph 3.4.1) bedrock,

which was not encountered upon refusal, was not cored and

therefore not analyzed in this report. --

3.2.3. Monitoring Well Construction

Five monitoring wells were constructed on the U.S. Coast -
‘Guard property at the Fort Totten site in accordance with the
well installation plan. All monitoring wells were constructed
with-approximateiy 10 feet of screen set below the water table..
MW1l, MW2, MW3, ~ MW4, and MWS extend to depths of 33 feet 25 feet,
30 feet 12 feet, and 25 feet respectively.

Each monitorlng well was constructed with 2- inch threaded
-flush joint, No.-lo (0.010 inch slot) PVC manufactured well
screen,, 2-inch PVC (schedule 80), threaded, flush joint ‘solid
-riser pipe, No. 1 silica sand bentonite pellets, grout mlxture,

-
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steel protective coverings with locking cover (or for MW4, one_
road box cover) and concrete,pads with steel protective- posts.
Well construction plans for each monitoring well are presented in
Appendix B, and well survey data in Appendix C.

Drill holes were reamed and washed out with onsite potable
water in‘cases where obstructions existed at depth; .Monitoring
wells were constructed by placing PVC screen and riser down the
hole. 'Sand was slowly added.to the hole and periodically checked

to assure that no brldglng occurred and that a proper interval of

sand pack filled the annular space between the PVC screen and the

‘borehole well. A minimum 2 foot bentonite seal was placed'atOp

the sand pack and the remainder of the hole was filled with a

_grout mlxture compr;sed of portland cement and bentonite

‘powder. A 3 foot square concrete pad was constructed on the

ground surface and a steal protective surface was emplaced on all
wells with the exception of MW4 which was constructed flush with
the land surface through the emplacement of a road box. Three
guard posts were placed around each steel protective casing.
Table 3.1 summarized the Characteristics of each well. h

| TABLE 3.1

' FINISHED WELL SPECIFICATIONS
U.S. COAST GUARD STATION, FORT TOTTEN, QUEENS, NEW YORK

Well Depth Screen Sand Bentonite Grout
No. (ft)  Length (ft) pack (ft) (£t) Layer (ft)
MW-1 33 - 10 13 -2 18
MW-2 25 : 10 ' 10 2 10
MW=3 30 10 . 13 2 15
MW-4 12 10 7 1l 2
MW-5 25 10 8 2 11

17



3.2.4:. Well Development

All grout seals in the monitoring wells were allowed to cure

a minimum of 48 hours prior to development. Monitoring.wells

were developed using teflon bailers. After a well was bailed
dry, the well was allowed to recharge and bailed dry agaln. The
purpose of the well development is to assure the removal of f1ne

partlcles from the well to assure a good hydraullc connection

between the well screen, fllter pack and formation, and to remove

any contamination inadvertently introduced during the drilling.

- process. Well development information is summarized in

Table 3.2.

TABLE 3.2
WELL DEVELOPMENT CHARACTERISTICS
U.S. COAST GUARD STATION, FORT TOTTEN, QUEENS, NEW YORK

Well Development Approximate Volume Development Time
No. Process Of Water Removed (gal) ~ (hrs)
MW-1 Bailer 30 4.0
MW-2 - Bailer - 45 4.5
MW-3 Bailer ' 45 4.0
MW-4 Bailer 25 . 4.0
‘ 4.0

MW-5 Bailer ) 100 -

The monitoring wells at the Fort Totten site were developed
without incident. The depth and amount of recharge varied within
each monitoring wellt Therefore a variety of well volunes‘were
required to develop each different well. The technlque used to

develop the wells removed silts from the screened section of the

well and created ‘a secure connectlon between the well screen,

filter pack and fractured formation.

!
£
1 .
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3.2.5. Water Levels

hw;_LWeter level measurements in each mohitoring well were
'reeorded after the completion of each well and prior to
sampling. This information is presented in Table 3.3. Surveyed
horizontal control p051t10ns and elevations of each monltorlng

well are present in Appendix C of this report.

TABLE 3.3
WATER LEVELS
U.s. COAST GUARD STATION, FORT TOTTEN, QUEENS NEW YORK

. Land ’  Water Level . Water Hydraulic
Well Surface *TOC Below TOC Elevation Conductivity
No. *%* (NGVD) (NGVD) (ft) (NGVD) ___(ft/day)
MW-1 61.50 63.40 17.09 46.31 0.1
Mw-2 = 58.90 61.06 - 16.99 44.07 0.3
MwW-3 57.10 59.13 14.56 44.57 0.4
MW-4 12.15 11.87 5.54 6.28 0.5
MW-5 25.0 27.01 19.04 7.97¢ 0.3

* >Top of Casing
** NGVD = National Geodetic Vertical Datum

AN

Water‘level elevations vary'significantly'ﬁith each
locatich. Water elevations ranged between 46.31 feet and
6.28 feet above National Geodetic Vertical Datum (ﬁGVD).
Inferred groundwater“gradients'acroés the site, baeed on~those
elevations, indicate that groundwater flow is generally to the

northwest downgradient toward Long Island SOund.



3.2.6. Hydraulic CQnductivities '

i Slug and bail tests were conducted at all five mcnitoring _
well locations in accordance with the approved well installation a
plan. Slug and bail tests were conducted as follows: The
initial water level was recorded. Both tests were initiated by
minducing‘a sudden change in water level and measuring~the
response of the well. The change in water level was accomplished
by intrOducing a known quantity of previously bailed well water
(slugging the well) or reuoving (bailing the well) a known
.quantity of water with a bailer. Data were recorded using a
water level tape. Data were analyzed using the Hvorslev method
when the well screen remained submerged during testihg{ 4The
modified Hvorslev method was used when data gathered from‘a well
vhose screen was not submerged thrcughcut the test.

The hydraulic conductivity (K) values which are based
specifically on slug test analysis are presented in Table 3.3.
The rate at which the monitoring well " responds depends upon the
rate of rechatge that occurs. This rate can vary by several
orders of magnitude depending upon the characteristics of the
formation in which each well is installed. Values for K (Table
3.3) range from 0.1 to 0.5 feet per day which is less than one
order of magnitude of difference among the five wells. These
values fall into the standard range of values given for glac1a1

till deposits.




3.3 Sampling Program

The preliminary contamination evaluation conducted by
Metcalf & Eddy included the sampling and analysis of the
groundwater monitoring wells, soils, sediments, and wipe tests on
the structures. The field sampling episode was conducted from
July 18 - July 24, 1987. ASampling protocol and prbcedures were
presented in project work plans submitted to the Army Corps of
Engineers in Aprill19é7. '

The parameters chosen for analysis were outlined in the
scope of work provided by the U.S. Army Corps of Engineers; The
analyses selection reflect possible contaminatien expected
resulting from past DOD activities, and includes the measurement
of volatile compounds, petroleum hydrocarbons, selected metals,

PCB, pesticides, pH, conductivity, and temperature.

3.3.1. Work Plans
. After the site visit and prior to actual field work, work
pPlans were developed to outline site investigation procedures.

These work’' plans included:

; Site Specific Health & Safefy'rlan
.. Site Speéific Well Installation Plan
. Site Specific Sampling Analysis and Quality Assurance
Project Plan (S&A/QAPP)
COE approval of these work plans was obtained prior to
commencement of well construction,_sampling, electro-magnetic
survey, and coring into the bunker (Bldg. #619). The field team“

- adhered to procedures described 1n the above work plans.
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The specific work plans were submitted to the COE as
separate documents and have not been presented wlthln thls
report. However, a summary of field techniques employed durlng
the in#estlgat1on has been included in Section 3.3.3. The
analytical methodology is provided in the SA/QAPP and is
summarized in Section 3.4. The analytical results of the QC
samples have been evaluated amd comparedvagainet tne goals stated
in the S&A/QAPP. A quality assurance summary for the project is

included in 3.5.

3.3.2. Sampling Locations

The indiVidual.sampling locations were selected to assess
particular areas of the site. Each location is briefly described
to indicate the selection rationale. Sampling locations that‘are
described which could not be sampled during this program are.
indicated as such. Sampling locations are"illustrated in

Figure 3.1 and are described as follows:

Monitoring Well,ﬂﬂ-l

. Monitoring Well MW-1 was installed in the eastern portion of
the site at the corner of Abbot Road and North ﬁoop.' Thls well
_ p051t10n was selected as an upgradlent "background" monltorlng
point to determine groundwater quality prior to movement through
the U.S. Coast Guard station at Fort Totten. Thie éell position
is located on the sites highest elevation with surrounding

vegetation consisting of grass and trees. It should alsc be

/ it
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:hoted that a battery of éun mounts "Battery King" was
decommissioned ahd buried below the recreation field just
upgradient:of MW-1. o

Monitoring Well'MW;z.

Monitoring Well MW-2 was installed downgradient of
building #624. This well position was selected to intercept
potential grouhdwatefiéontaminants whichmﬁg;%ﬁéve been released
in and around this building. Past DOD activities performed in
 this area include vehicle repair, and electrical eqﬁipﬁent
maintenance. 1In addition, there is some evidence that the érea

behind building #624 was used as a solid waste "trash" dump.

Monitoring Well Mw-3

_Monitoring Weli MW-3 was installed downgradient of
building #625. 'This well position was selected»to intercept
potential groundwater contaminants which may héve been released
in and around,this building. Past DOD activities performed in
this area include fuel storage in above ground tanks. Dark
colored fuel stains were observed on surface soils near this

building during the site visit.

onito Well MW-
‘Monitoring Well MW-4 was installed downgradient of
buildihg #619 "bunker". This well position wés selected to-

intercept potential groundwater contaminants which may have been

J .
1

I
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. released in and around this building. In addition, thisAwell
loéafioh would also .intercept any contaminant migration from
building #624 and #625. Pas£ DOD activities in and around
building #619 may have resulted in the release of solvents, oils,

pesticides, and mercury.

Monitoring Well Mﬁ-s was installed in the vicinity of
buildings #610, #611, and #612. This well location Qas selected
to detect potential groundwater contaminantghwhich may have been
released in and afound_thesg buildings. In addition, this well
locatién Qould also intercept any contaminant migration from
buildings #624 and #625. The past DOD activities that took place
ét this location were primarily administrative in nature.with
some light industrial maintenance. However, this area is
contiguous to the waterfront area where torpedoes,~ﬁines, and

search lights were developed‘and maintained.

Soil Sémple S-1

 soil Samﬁle S-1 was collected ih the eastern corner of the
U.S. Coast Guard Station at Fort Totten'near MW-1. This location
was éelected as an upgradient location to serve as a background

sample.



.SQil Sample séé was collected near MW-3 down slope from
bldg.'#GZé- Thié location‘wés selected because of dark colored
fuel stains (possibly paraffins) on surface soils which were
obsérﬁed4during the site visit.

Soil Sample S-3

Soil Sample S-3 was collected at the east corner of building

625 down slope of MW-2 in an aréa of past oil storage/use

activities, and possible spills and leaks.

Soil Sample S-4
Soil Sample S-4 was collected near MW-2 located down slope
of building #624. This.location was selected due to past

maintenance and repair activities which took place in this area.

Soil Sample S-5
Soil Sample S-5 was collected approximately 40 feet behind

building #623. This sample location was selected due to

suspected solid waste dumping "trash” ih this area during past

" pob activities.

So Sam -

Soil Sample 5-6 was collected at the corner of Willets
Street and the access road leading shoreside into the U.S. Coast
Guard Station at Fort Totten. ?pis location was selected to

14
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. detect potential contaminants down slope from buildings #609,

#610, #611, and #¥612.

Soil Sample S-7

 Soil Sample S-7 was collected near MW-5. This location was
selected to detect contaminants down slope of buildings #624 and

#625, and to detect -contaminants in the area of buildings #610,

4611, and #612.

SO§1 Sample S-8 _

Soil Sample S-8 was collected approximately 30 feet down
slope of building #619 "bunker" and in between buildings #615 and
#614. This location was selected to detect potential
contamiﬁéﬁion which may have been released from and around these
buildings. This is also the area where past DOD industrial
activity was the greatest;

Soil Sample S-11
Soil Samplé §-11 was collected near building #609. This
location was selected for PCBlgqalysis-because an electrical

trénsformer_station is and has beenIIOcated there for some years.

Soil sample §-12

Soil Sample S-12 was collected on the east corner of
~building #625. This location for a PCB sample was selected
because of past o0il storage'act#vities and accidental spills or

leaks which caused staining on éurrounding soils.
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| ‘WipelTeSt W#l were taken in the left room facing the bay in
.building #619. This location was selected because of past DOD

stofage activities of DDT in this room.

Wipe 'Test W2
' Wipé Test W#2 was taken in the right room facing the bay in-
building #619. This locétion was selected because of past DOD

storage activities of DDT in this room.

Wipe Test W#3

Wipe test W#3 was taken in the right room facing the bay in
building #624, This location was selected becaﬁse of poténtial
past DOD storagéléctivities of DDT in this room.

R XS

Wipe Test W 4
Wipe test W#4 was taken in the left room facing the bay in
building-#624. This location was selected because of potential

past DOD storage activities of DDT in this room.

Sediment Samples (Sed-1, Sedezrﬁg séd;;)

Three sediment samplés were collected in the bay along the
seawall at the U.S. Coast Guard Station. The three sampies were
taken at 100 foot intervals'between the pier and the back of
buiiding #615. The samples were collected at a depth of 6
inches. These_lbcationsnﬁere s?lected to detect potential

Ve
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coa%a*anent run-off from shore which might have occurred during

past_DOD act1v1ties,

3.3.3. Sampling Methods

Detained sampling and analytical procedures are provided in
the S&A/QAPP. . Briefmsummaries of methodology are presented in
the following section and 1nc1ude methods for groundwater, 5011

and wlpe tests.

3.3.3.1. Groundwater Sampling

‘At least 5 well casing volumes were removed from each
monitoring well prior to groundwater sampling. This was
necessary to assure that the samples collected were
representative of the water quality in the aquifér.‘ Table 3.4
presents well purging data. Sampling of the five monitoring

wells involved the following steps:

. measurement of static water level "
. purging out 5 well casing volumes
. allow groundwater to recover to static level

. ‘collection of sample

A teflon bailer was employed for well purging and sample

recovery.



TABLE 3.4
WELL PURGING DATA

SWL WELL VOLUME. VOLUME PURGED WELL VOLUME

(feet) (gallons) (gallons) PURGED
MW-1 14.70 2.40 12.00 5 .
MW-2 '18.35 1.25 6.25 5
MW-3 16.09 2.45 12.30 5
MW-4 ~10.85 0.758 : 3.79 5
MW-5 19.75 0.905 4.60 5

. Swihéﬁstanding water. level to top of casing

3.3.3.2. Soil sampling

Soil samples were collected at 10 locations throughout the
site. A hand-driven soil auger was employed to collect each soil
sample from a depth of approximately 6 inches. Samples were
scooped with a stainless steel spoon into a pyrex bowl and
homogenized prior to aliqﬁotting into sample containers.

Volatile Organic compound samples were collected prior to

homogenization to minimize loss of volatile ¢omponents:

3.3.3.3. Wipe Tests |
Wipe tests were collected at four locations'by wiping a 2" x
2" hexane rinsed gauie pad over a 9" x 9" area on each floor'area
tested. The gauze pad was handled with forceps. The wipe'test
sample "gauze pad" was then returned to its container "voa Viél”

for analysis.
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3.4 nalytical Methods -
) The analytical methods employed to analyze samples are
’presented in detail in the S&A/QAPP.' Table 3.5 summarizes the

‘specific analytical methods used.

3.5 Quality Assurance - .

.Asirequired~by the Fort Totten S&A/QAPP a quality assurance
summary report was tolbe prepared upon . the conclusion of all
sample collection, analysis and data reduction activities. The
purpose of such a report is to "summarize and present all
pertinent quality control data and discuss the influence of
quality assurance issues on the overall data quality." This
report consists of the discussion and results provided in this
section. »

As applied to field measurements and laboratory analyses
performed during this project, Quality Assurance is the
demonstration and aecumentation of data quality. These
procedures iﬁelude the recording of all quality control
activities undertaken by the field team, and the assessment of
analytical-perfo:mance of the subcentract laboratory threugh the

analysis of internal and_external -control and audit samples.

3.5.1. Field sampling and Heasurements

ﬁ All field sampling was.in compliance with the s&A/QAPP;'allv
field sahples and QC samples were collected as‘planhed; all wells
were surveyed before sampling, proper decontamination procedures

. were utilized field analytical! parameters of conductivity, pH,.

30



TABLE 3.5 |
ANALYTICAL SUMMARY

éémpie .

31

Total Metals

- : Sample R TEPA .
“Location Date No. ' Parameters - Method No.
 Mw-1 7/22/87  2332-301  Volatile Organics . 8240

' o Extractable Organics 625
Total Metals 200 Series
. Mw=2 - 7/22/87 23324302, Volatile Organics = 8240
" (triplicate) 2332-306, Extractable Organics 625
S - 2332-307* Total Metals 200 Series
MW-3 7/22/87 2332-303 Volatile Organics 8240
Extractable Organics 625
Total Metals 200 Series
MW-4 7/22/87 2332-304 Volatiie Organics 8240
' Extractable Organics 625
Total Metals 200 Series
MW-5 7/23/87 2332-305 Volatile Organics 8240
Extractable Organics 625
Total Metals 200 Series
Well 7/22/87 - 2332-308, ~Volatile Organics 8240
Sample Blk 2332-309*% Extractable Organics 625
Total Metals 200 Series
Well 2332-310, Volatile Organics - 8240
Travel Blk 2332-311%* .
Well Travel ' 7/23/87 2332-360, Volatile Organics 8240
Blk #2 2332-359* '
s-1 7/20/87 2332-320 Volatile Organics 8240
- Extractable Organics 8270
Total Metals 7000 Series
s-2 7/20/87 2332-321 Volatile Organics ~ - 8240
Extractable Organics 8270
Total Metals 7000 Series
§-3 7/20/87 2332-322, Volatile Organics 8240
2332-328, Extractable Organics 8270
2332-329% Total Hetals 7000 Series
s-4 7/20/87 . 2332-323  Volatile Organics 8240
- Extractable Organics 8270

7000 Series



TABLE 3.5

(Continued)
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Petroleum'uydrooarbOns

ANALYTICAL SUMMARY
- : Sample: ... Sample : A ‘ EPA
Location Date No. Parameters Method No.
§-5" 7/20/87 Volatile Organics 8240
: . Extractable Organics 8270
Total Metals 7000 Series
S-6 - 7/20/87 2332-325 Volatile Organics 8240
Extractable Organics 8270
- Total Metals 7000 Series
s-7 7/20/87  2332-326  Volatile Organics 8240
Extractable Organics 8270
Total Metals 7000 Series
s-8 7/20/87 2332-327  Volatile Organics 8240
, ' Extractable Organics 8270
Total Metals 7000 Series
s-11 7/20/87 2332-330  PCBs 3540 & 8080
S-12 7/20/87 2332-331, PCBS 3540 & 8080
(triplicate) 2332-358, : '
*¥2332-332
Soil sample 7/20/87 2332-332, Volatile Organics 8240
Blank %2332-333 Extractable Organics 8270
o Total Metals 7000 Series
‘Soil Sample 7/20/87  2332-337 PCBs 3540 & 8080
Blank #2 : : . ’
Soil Travel 7/20/87 2332-335, Volatile Organics 8240
Blank #1 : #2332-336 o
Sed-1 7/21/87 2332-341, Volatile Organics 8240
(triplicate 2332-344, Total Metals 7000 Series
. ®#2332-345 Petroleum Hydrocarbons 503 A,D -
Std Methods
Sed-2 7/21/87 2332-342 Volatile Organics 8240
Total Metals 7000 Series
Petroleum Hydrocarbons 503 A,D
' v Std Methods
Sed-3 7/21/87 2332-343 Volatile Organics 8240
Total Metals 7000 Series

503 A,D
S$td ‘Methods



TABLE 3.5 (Continued)
ANALYTICAL SUMMARY

. Sample -

. Sample | EPA
Location Date No. Parameters Method No.
Sediment 7/21/87  2332-346, Volatile Organics 8240
Sample *2332-347 Total Metals 7000 Series
Blank 4 : Petroleum Hydrocarbons 503 A,D -

- : - 8td Methods
Sediment 7/21/87 = 2332-348, Volatile Organics 8240
‘Travel ' *2332-349 B
Blank
Wipe #1 7/21/87  2332-350  DDT, DDE, DDD 608
- 2332-354, -
, *2332+355
Wipe #2 7/21/87 2332-351 DDT, DDE, DDD 608
Wipe #3 7/21/87 2332-352 DDT, DDE, DDD 608
Wipe #4 7/21/87 2332-353 DDT, DDE, DDD 608
Wipe Sample 7/21/87 2332-356, DDT, DDE, DDD - 608
Blank 2332-357

* Note these samples were éehf tb'MRDED-L for
included in this report.

Lo e
o
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and temperature were recorded as required, and chain of custody

procedures including sample labeling were adhered to.

3.5.2. Metcalf & Eddy Laboratory Analysis, Systems and

Performance Audit |
An.on-site laboratory systems audit would normally be

performed by Metcalf & Eddy to assure that thé'subqoptractorl

laboratory is capable of maintaining the necessary minimum levels

. of instrumentation and levels of experience of personnel, and

that laboratory quality asSurance/control'procedufes are in
conformance with the requirements of the QAPP. However, since
the Army Corps of Engineers, Missouri River Diyision Laboratory
(MRD) decided to conduct a performance and system audit of

Resource Analysts, Inc. (RAI) to validé;e their ability to

. perform work under this contract, Metcalf & Eddy did not schedule

any additional audits. The independent performance audit
cénducted by the COE_involved preparation and analysis of QA
samples prepared bf the Army. COE His;oﬁri River Division (MRD)
Quality Assurance Laboratory. The purpose of those QA samples
was to provide an independent determination of any problem areas
in sample handling, analysis, and reporting by the subcontract
laboratory. The program also provided data to document
performance of the various measurement systems. Qualityf
assurance samples were sﬁbmitted as blihd samples to RAI for
cOmpafison'of results. The QA samples submitted had been
selected by the MRD QA Labofatory to include analyses of

duplicate standard pairs, low aﬁd high range sfandards; as well

34



as blanks. The QA samples were prepared in certified Organic
free water, not actual site samples. The results of‘the MRD
audit were not made available to M&E, only that MRD had approved
RAI Laboratory to conduct the reguired analyses under this
eontract;, The laboratory related qualityrcontrol activities
Iundertaken during the course of this project were designed to
‘assure that measurement systems as well as activities specific to
_aﬂgiuenmsite‘evaluation were under control.

The ongoing laboratory related quality controi activities
consisted principally of the evaluation of data obtained from the
following sample categories- (a) calibration standards,

(b) working standards, (c) field samples, (d) laboratory
duplicates, (e) laboratory spikes, (f) laboratory methods blanks,
(g) trip blanks, (h) laboratory split samples. Procedures to be
used to evaluate that data would include calculation of
arithmetic means, standard deviations,}relatiVe percent
differences for duplicate samples and comparison of differences
between standards of spiked and experimentally determined values
expressed as percent recovery. Identification and treatment of
outliers was not appropriate as no marked deviations were noted
in the data set. The information used to evaluate the laboratory :
quality control activities was to be obtained from the
subcontract laboratory performing the analytical work. An |
assessment of the laboratory’s compliance with stated objectives
presented in the Fort Totten s&A/QAPP is summarized below.

Quality Assurance data are presented in tables F.1l through
F. S in Appendix E. The tables include results for field '
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' dﬁp1icate analysis, 1aboratory sample spikes, léboratory' |
-replicates, 1§boratory sample spikes, surrogaté Recoveries ahd
laboratory control déta.i | |

All Field bupiicate Anélyqis with the exceptiéns of Chromium
and Lead in MW-Z, s;lver and Cadmium in S-3, and Silver and |
Bérium in Sed-3 were within QA objectives as presented in
Table F.1. Laboratory Sample Spikes were within QA 6bjectives
with the exceptionzqf'Selenium in Mw—l,-s41,'and §-7, Arsenic in
S?7, and petroleum hydrocarbons in Sed-1 field duplicate, as
presented in Table F.2. Laboratory replicates, as presented in
Table F.3, were within QA objectivés with the éxceptioh of Barium
in MW-1. The Surrogate Standard Recoveries for volatile
compounds as presented in Table F.4 were within the control range
with the exception of D(4)-1-2-Dichloroethane in S-3, DBfToiuene
in MW-2, MW-2 Field Duplicate, Mw-3, MW-4,.MW-5WLab Replicate 2,
Well Travel Blank, and Lab Controls D0027, and D0012. Sufrogate
Standard Recoveries. for Extractable organics were within control
ranges with the exception of 2-F1-Phenol in S-£>Field Duplicate,
S-S, Blank A014, S-8, and SfB Lab Duplicate, Nitrobeniene and
2-F1-Biphenyl in §-1, §-2, S-3, S-3 Field Duplicate, S-7, Blank
AOl4, S-8, and S=8 Lab puplicate, and Terphenyl—d14 in s-8 as
described in Table F.S5.



.3.5.3 RAI Quality Assurance

Wells
| Spike recovery was below control limits for selenlum Since

both the calibration and verification and the laboratory control
vi_sample were wellrwlthln control limits, this probably represents
a matrix effect. .“ : e | s

Silver recovery was low in the laboratory control sample,
however; since spike recovery was well within eontrol, the data
was accepted for the series.

Silver, barium, cadmium and chromium for all samples and_
lead for "Well #4 2332-304", (our laboratory number 10465-12)
were analyzed by hethod 7241 (Graphite Furnace Atomic Absorption
Spectroscopy) . |

Surrogate recoveries for dg-toluene were cgnsistéhti&bioﬁ
for these samples. Some fell just below acceptance levels. This
would not have effected the detection of tolueqe however. No
toluene was found in the samples. Hetﬁylene chloride was found
in an instrumenfs-blank at 11 ug/L. It was not found in the
samples. One of the iaboratory feplicates hed higher than normal
| recovery for methylene chloride. This eleﬁated level is likely
due to lab contaminaﬁion. Hatriﬁ spike recoveries were
acceptable.

BIs-zfethylpexyl phthalate was found in the bleﬂk for
semivolatiles at a le§e1 equivalent to 100 ug/L. Some samples
.contained this compound at similar levels. These values should

beleonsidered‘suspect. Matrix spike recoveries - for the
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semivolatiles ranged from 38 to 134% recovery. While some values
were outside project limits, they fell within EPA CLP:acoeptahoe

criteria.

Soils"

~ Spike recoveries were below control limits for arsenic in

the soils samples and selenium in both the soil and water

samples. Since both the calibration verification and the
laboratory control sample were well within control limits, this
probably represents a matrix effect.

Silver recovery was low in the labofatory control sample,
however, since spike recoveries were well within oontrol for both.
the soil samples and the water.sample, the data was accepted for
the series.- |

silver; Barium, Cadmium, Chromium, and Lead were analyzed by
Method 6010 (Inductively Coupled Argon Plasma Spectroscopy) ICP.
No problems were encountered for Volatile Organics.

No problems were encountered for Acid/Base Neutral Extractable

Organic Compounds.. No analytical problems were encountered for

PCB’s.
Sediments

Spike Recoveries were below contract limits for arsenic in
the soil samples for the selenium in both the soil and water
samples. Since both the calibration verification and the
laboratory control sample were well within control limits, this

probably represents a matrix effect.
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Silver recovery was low in the laboratbry éontrdl'sample,

however, sincé spike recoveries were well within control for both

the soil samples and the water sample, the data was accepted for

the series.
silver, barium, cadmium, chromium, and lead were analyzed by
method 6010 (Inductively Coupled Argon Plasma Spectoscopy). Lead

was analyzed in the water sample "2332-346 FT Sed Sam Blk", (our

- laboratory number 10,430-13)vby method 7421 (Graphite Furnace

Atonmic Absorption Spectroscopy) .

'Recoveries were low for the volatiles laboratory control
sample. Methylene chloride was found in the water blank at 13
ppb but was not found in the samples. Toluene was found at 0.7
ug/q inrthe soil blank but was not found in the samples. The
duplicate water matrix spikes showed higher than expected
recoveries (113 to 171%). The detection of vo!atiles was not
effected however, and no compounds were detectea in the
samples. Surrogate recoveries‘fbr all samples were acceptable
except for BFB in 2332-346 FT'Sea Blk which was 83% with an
acceptance limit of 86%.

Matrix spike recovery for oil and grease was 156% and 60%
for the two soils spiked. Inhomogeheity of theagoils contributed

to the error.

i

Wipes |
' Wipes were analyzed for pesticides by electron capture gas
chromotograph and confirmediusing Hall Detector. Interferences

in the wipes may have been presépt and raised detected
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qﬁantities. These samples could not be subsampled for preczslon
and occurance. determinatlon. Laboratory Control Sample results
for pesticides were within CLé acceptance 1imits'e*¢ep£ fop
"Endrin and DDT which showed 51 and 27% recovery. cLP'cfiteria
are 56 and 36% respectively. The calibration for DDT is updated
with each celibfétion check sample to compensate for changing. DDT
breakdown'characﬁer;stics. This is reflected in the reported

concentrafion for DDT in the‘mid-range calibratioanc data.

3.5.4 Summary
The above observations are minor in naﬁure, thus the

analytical sample data presented within this report is

satisfactory and completely usable for the original purpoee of

{

this site characterization.

4.0 ELECTRO-MAGNETIC SURVEY
4.1 JIntroduction
An electro-magnetic (EM) survey ﬁés performed at the U.s.

*

Coast Guard Station at Fort Totten on December 8-10, 1986. The
purpose of this survey was to detect petential“buried ordnance
and drums,vand'to verify tbeﬁﬁgroundwater.monitorihg.wells could
be installed safely without drilling into buried obstrﬁcgidns
such as water lines, power lines, and communications lines.
The'instrumentpemployed in this survey was a GEONICS
EM-31. This instrument is direct "continuous" reading in
millisiemens per meter (ms/m). It has an effective exploration

depth of about 6 meters and is- COmposed of a self-contained
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- dipole ttansmitter and dipole receiver which operates on a
9.8 kﬁz frequency. The EM-31 is*pcwered’by'51kaline‘"c“ gell'

_batteries and has conductivity ranges from 3 to 1,000 ms/m.

" Prior to performing the EM survey, research at the Post
Engineers Office at Fort Tottén was conduétéd. This research
consiéted of obtaining all known drawings of underground -
utilitiQS‘which included communications lihes,vpotabie water
‘lines, fire fighting water lings,,electricél service lineé, storm
drainage lines, and sewer lines. During £his research, some .
utility drawings were obtained. However, it was learned that
many'drawings of underground utilities at Fort Totten were
destroyed during a'firef It was also leatned that'the U.S. Coast
Guard Station property at Fort Totten is a maze of abandoned
underground cables which served the old gun emplacements}ahd
overall communications for the site;  During the EM survey, some
of these cabies could be seen in various states of decay
_ penetrating. above the grdund surface. Drawings of these

abandoned cable positions were not available.

4.3 Method

The U.S. Coast Guard property at Fort Totten was ﬁaﬁped as a
grid systém-p:iqr to performing the.EM‘survey. The grid
'consisted of 12’ x 12’ squafes,vhich were measured off in
horizontal and vertical lines ﬁith‘clcth tépes.v The horizontal
and vertical lines were then vaikea while carrying the EM-31
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which was set on 500 mv at a maximum detection range of“

30 mmho/m. ‘All readlngs at or above 30 mmho/m during the survey
were marked with a wooden stake. Consistent readings in stralght
11nes were verified with utllity location drawings or assumed to
be abandoned undocumented utility lines. Single non—consistent
EM h1ts wvere marked and later re-surveyed in an attempt to

establish a pattern._

4.4 Results
As expected, the EM-31 detected all known utilities'as well

.as,und0cumented abandoned utilities. Many abandoned utility-
lines detected were discussed with personnel of the.U.S. Coast
Guard Station. Their local knowledge of this area verified the
existence of these abandoned lines. U.S. Coast Guard personnel
recalled unearthing many of these lines during ‘station
improvements and maintenance.

, The only major EM hit which could not be explained was in .
the northeast area of the recreation fleld as shown in

Figure 4.1. This area covers a buried fortification "Battery
King" which mignt accountvfor the unexplained‘EH hits. It was
’later'learned'that“Battery‘King still contains the metal ring gun
mounts, although the guns themselves were removed duringrthe
battery’s demobilization. It was also learned that a mini-
railway system existed between Battery King and the underground
- bunker munitions storage facxlity on Fort Totten’s northern
| tip. The railway was used to transport munitions to Battery King

and may still exist in whole or in part. Metal pleces of this
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railway would include axles, wheels, tracks, spikes, and rail car

bodieS.

4.5 Conclusion
The subsurface area below the U.S. cOast Guard Station at

EFort Totten is a maze of utility lines and debris. This was
ascertained from old and new site drawings, interviews with Coast
Guard and Army personhel, visual observations, and EM survey
results. ,Histcricaily, ordnance has been unearthed along the
v-waterfront of the U.S. Coast Guard Station and on U.S. Army
property to the north. This was ascertained by interviews~wi£h
U.S. Coast Guard and U.S. Army personnel. However, no buried
ordnance or drums were found on the U.S. Coast Guard Station
property by M&E or the present U.S. Coast Guard personnel‘at'the
station. In addition, the majority of the EM survey data
resulted in continuous and consistent detections which are
interpreted to as buried utilities. The_excepgion to this is the
northeast area of the recreation fieldfes shewn in Figure 4.1.
This area contains magnetic anomolies which could be the remnants
of a buried rail road system that serviced Battery King. It can
not be concluded with certainty that buried ordnance or'drums do
not exist on this property without performing excavations.
However, it is unlikely that buried ordnance and drums exist on
the U.S. Coast Guard property. This is based on interviews with o
U.S. Coast Guard personnel preeently assigned to Fort Totten, |
results from the existing EM survey data, drawings and past DOD

activities that took place on tﬁis property.
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’.5.‘O BUNKER (BUILDING #619) PENETRATION

5.1 Ig;roduc;tien"

. The bunker (building #619) which stands at the east corner
bullding #615 was thought to have a sealed room. This assumption
; wes made due to the fact that approximately three-fourths of the
| structure has usable space and the remaining one-fourth (east
corner) appears‘to be‘sealed with concrete aggregate. Concrete
aggregeie was also used to construct the entire bunker.

The bunker was constructed in the early 1900’s. It was used
first as a communications center and later as a storage area.
DDT was once stored in this structure, bnt'now it is used by the
U.S. Coast Guard Station as a general equipment storage area..
5.2 Method

A 6-inch diameter diamond tipﬁbarrel coring devise powered
by a 6 hp electric motor was used to core throu;h the front
outside wall and interior wall of the suspected room. During the
coring, operators used supplied air breathing éystems and
continuously monitored the ambient air for Organic vapors,
radiation, and explosive levels. Air monitoring was performed
‘and supplied air was breathed in the event wall penetration
resulted in a contaminant release. ,

The length of the coring barrel was 36 inches at‘fuii
penetration. A 36-inch barrel was selected sinée the‘average

thickness of the bunker wall in usable spaces was 18 inches.




5.3 BQ&BL§§,

The coringwuar;el penetrated the front outside bunker wali
to a depth of 36“iuches without reaching an interior space.
Coring was again performed on the.inside bunker wall which was
accessed through the interior space. During the coring of the
interior;wall, a 2-inch void uas encountered at 16 inches of
penetration. The coring barrel passed through the 2-inch void
and continued coring into the next wall until a depth of
36 inches was achieved. At this depth no interior space was

found to exist in the suspected room.

5.4 Conclusion |

The east end of the bunker (building #619) does not'eppear
to be a sealed room. This area of the bunker appears to be solid
reinfotced aggregate concrete. The matrix of the aggregate in
the suspected room is identical to that of the usable rooms and
walls. This probably means that all parts of the bunker were
constructed at the same time and that a room was not later sealed
off. In addition, construction of the bunker appears to-be
prefabricated. Walls were probably pre-formed in pieces and
later assembled by a crane. This would.account for the 2-inch
void between the bunker interior wall and the suspected room.
Lastly, the east corner faces Long Island Sound which would be
where a potential attack would come from. It is, therefore,
suspected that the east wall of the bunker was given extra
strength as was the roof. Both the roof and the east bunker wall
"suspected room" are constructed to a 7-foot thickness of

reinforced concrete aggregate.
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6.0 PRESENTATION OF RESULTS

' This section contains a summary of sample analysis results
and a presentation of groundwater standards and soil clean up
criteria associated with thevanalytes measured. The analytical
results are discussed and compared to the standards and criteria
in Section 7 to determlne the presence or absence of

Vcontaminatlon at the site.

6.1 alytical Resu

Table 6.1 summarizes the monitoring well and other aqueous
sample data. Soil sample data are presented in Table 6.2,
sediment‘sample data are presented in Table 6.3 and Wipe sample'
data is presented in Table 6.4. Only analyte concentrations
greater than detection limits were reported in Tables 6.1-6.4.

The complete analytical results are presented in Appendix D.

6.2 Water and_Soil stggdards and Criteria

To present a basis for comparison'of analyte concentrations
measured to those acceptable or suggested for groundwater and
soils, National Priority Drinking Water Maximum Contaminant’
Levels (MCLs) and Maximum Contaminant Level Goais‘(ncfés)
developed under the Safe Drinking Water Act, NY State groundwater
standards, US soil background metal levels, NJ soil cleanup
objectives and NJ surrogate or action levels of organics in soils
have been presented in Tables 6.5 and 6.6.

. The NJ objectives are presented to place the concentrations
of metals and volatile organics'detected in soil at ‘the site into‘"

perspective, because no New York State Standards or criteria were
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TABLE 6.1. AQUEOUS SAMPLES

~-1 -2 -3 ek WS Sep Bk TravBik M Tray Btk ®2

2332-301 2332-302 2332-303 2332-304 2332-30% 2332-308 2332-310 2332-360
Volatile Organics L < w ™ m ' w " W w
Semi-Voletile Organics
8i8(2 ethylhexyiphthalate) w/L 120 120 179 120 120 10 "o MA
fotal Netels
Arsenic o As L <10 16 <10 <10 <10 T 0 A A
Sarfum es Be w/t 200 230 <100 150 _ <100 _ <100 Mmoo "
Chromium a8 Cr ug/L 31 B 4 32 72 @5 <10 NA ' YA
Lesd o Pb vart 7 L J 7 330 < s A . WA
FIELD MEASUREMENTS _
o P unfts ' 6.6 6.4 1.8 6.5 5.6 ™~ -~ ™~
conductivity = wahos , 430 210 470 ™0 210 g L] L]
tesperature c 1% 113 13 Cw 1% L] ] L]
NA - Mot snelyzed for this parsmeter ) ’
* units u/ke : o
Wote: only enelyte concentraticns grester than detection Uimits have been reported
N = Not measured ’

Samp Olk = Sample Blenk
Trav BIX ® Travel Blank

N0 = Not detected
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Veletile Organics

Rethytone chieride
Teluare

Senl Yelatito Orgmnics

Flureanthens
Pyreme
Sansela)anthrecens

" Sta(2ethylbenyl dghthelate
Sarae({b)flusrenthens
Serao(eipyrery
Sdnnt 1,2,3-c,d)pyene
Barve(n, 0, I )perylene
Totat Matele
Sitver o Ap
Aroenie a8 e
Sorlu - %
Cotolum o o4
Chreniun - Cr
Aroury [N ]
Lond - "
Seteniw o S

.3 -4
2352-322 232-373
ug/hg® us/rg®
<0 <300
«300 <300
mALE <00
TRACE <300
4300 <300
<300 <300
1,300 1,400
<300 <300
<300 <300
<300 <300
<300 <300
1, «1,008
13,000 4,900
76,008 &,000
9% 00
32,000 ‘49,000
420 [ ]
80,000 188,008
<1,000 <1,000

TRACE
<300

it

K]
¥ igﬁ

o

HIHT

«9,000
26,000
7,

27,000

43,000
«1,000

2332-327
ug/hg®

it

‘Samp Blk
2332-333 -

L 48

. <10

<10
<10
«10

33
<10
10
18
<10

9
«10
<100:

<19
<3
<

0

Trav BlK
2332-338.
v/t

*=

oH Slerk  Leb Wik

c-3839 0-A104
‘ug/hy® ug/hg®
1,400 ]
1,600 " m
] <300
] <309
) <300
[} <300
[ ] o0
[ "] <300
" <300
[ <300
- <300
[ [ ]
m m
" "
[ ] B ]
" [ ]
m [ ]
[} "
[ ] k)

Lab Ok
c-3816
w/kg®

-
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TABLE 6.2 (Continued). SOIL SAMPLES

s-11 8-12 Semp Bk #2 Lad 8lk
2332-330  2332-331 2332-337  '8-P102

: ug/kg® vg/kg® w/L uw/ke®

Cos
PCe- 1242 . <80 9 90 <80
PCB-1254 <160 <160 <160 <160
pce-1221 : <0 <30 <80 <80
PCB-1232 <30 <80 <80 <80
PCE-1248 <80 <80 <80 <89
PCE-1260 <160 <160 <160 <160
PCe-1016 : <80 <80 <0 <80

Detection Limits of squecus sawples ere lower then sofl semples.
*dry wt bests ) _ ' o
WA - Wot onslyzed for this perameter

-

&
“

ran e ——
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Voletite Orgenics

Total Netsls

Arsenic ' as As
Barium "~ as B8
Chromium e Cr
Wercury es Ng
Lead os Pb

Petroleum Mydrocerbons

* units wg/L

Wote: only snelyte concentrations greater t

N = Not messured
Senp Blk = Sswple Blank
Trav 0Lk = Travel Blank
W = Not detected

TABLE 6.3. SEDIMENT SAMPLES

ug/kg
wy/ke
ug/kg
ug/kg
ug/l9

ug/ke

A - lo; snelyzed for this peremeter

Sed-1
2332-341

4,900
<10,000
13,000
270
210,000

220,000

Sed-2
2332-362

. 5,000
18,000
19,000

225,000

Sed-3
2332-343

2,800

10,000

12,000
1,500
270,000

150,000

Sed Sasple Bk Sed Travel BIk

2332-346

<10*

- <100*
<10*
<, 5*
<5¢

" <1,0000

hen detection limite have been réported

- 2332-348

. )
NA
NA
NA
WA
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Consantree!

(varuipe)
e
o4 - 09 LX)
19 © Bet Sotectes

330
" Detection Lings
Gap/ul

pe)

0.0
.0
.00

TABLE 6.4,
ms,
w/uipe) - m::)l”'
9.7 0.0
0.9 c.0
.4 0.00

WIPE SAMPLES

5.5
Cancentratton Betection Linte
(u/uipe)y Cug/uipe)

3.2 0.9
0.0% .0
0 .0

2352-333

‘Concemtretion  petection Lisle

(ua/vipe)

4.1 X
0.2 0.01
0.0 s.01

“"';!32 o Blk
Concentrotion Sotection Linie

tu/uipe) (w/uipe)

B i
» - X |
®  ®» " 0.00



TABLE 6.5. WATER CRITERIA ' B '

NATIONAL PRIMARY : ‘
DRINK”? WATER REG?E?TIONS . NEW YORK STATE DATA

MCLG GROUNDNATER STANDARDS @, RANGES

| ug/L o | ug/l. ug/L

Arsenic 50 50 25 | <10-10
Barium 1,500 - 1,000 ' O c10-16

Chrom{um | 120 50 50 o €10-97

~ Lead ‘ 2 50 % <5-330

bis(2ethylhexylphthalate) - " - h,200 ‘ 110-170

£S

“Footnotes:

1. MCLG - Maximum contaminant level goal, proposed values taken from 50 Federal R.ggléter 46936
(November 13, 1985). _

2. MCL - Maximum contaminant level; interim guidance levels.

3. Vater Quality Regulations, New York State Department of Conservation 11/729/84 and Environmental 8/31/78_.

o
-
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TABLE 6.6. SOIL CRITERIA

DATA RANGES NJ -
ug/kg Action Levels
Volatile Organics <500 1,000 ‘
Extfactable Organics E<300-1.100 _ 10,000
NJ Background("z) u.s Background(3) Data Ranges ':NJ Cle?gyp

ug/kg ug/kg ug/kg Levels'-
Silver NA 90 <1,000-4,500 5,000
Arsenic NA 1,100-16,700 2,700-20,000 20,000 -
Barium NA NA 16,000-100,000 _ NA
Cadmium 1,000-4,000 10-1,000 ¢500-1 200 3,000
Chromium 5,000-18, 000 1,000-1,500,000 8,600-39,000 100, 000
Mercury NA 10-1,600 70-1,200 1,000
Lead 1,000-180,000  2,000-200,000 15,000-250, 000 250,000-1,000,000
Selenium 10-40, 000 10-5,000 <1,000 1,000
Footnotes: ¥

1. NJ Dept. orlenvtronmental‘Protectlon,~8ummary of Approaches to Soil Clean Up Levels, January 1987,

Guidance is avairable.

3. QJ established suErogate or action level (1 ppm volatile organics in soil).

2. NJ Cleanup Objectives cited to put the level of soil contamlnétlon into perspective. No New York'



-ideritified. ThetNd regulations listed are in no manner
applicable to the Fort Totten, NY site. The New Jersey
Department of Env1ronmenta1 Protectlon guidance related to 5011

clean-up levels is included n Appendlx G.

‘7.0 CONCLUSIONS AND RECOMMENDATIONS
7.1 Introduction

‘The objective cfmthis‘investigationiwas to provide a
preliminary'investigation:to determine the presence or absence of
chemical contamination which may have resulted from former DOD
activities at Fort Totten and to determine the potential for
contamination of local groundwater or surface water supplies. To
accomplish this objective 5 groundwater wells were installed, and
-the follow1ng samples were collected from areas most suspect of
contam1nat10n° 5 groundwater samples, 10 soil samples, 4 wipe
samples, and 3 sediment_samples. w

New York State groundwater standards served as a basis for .
comparison. In the absence of New York soil clean-up
regulations, New Jersey soil ;T;an-up guidance levels were
compared to analyte concentrations found.
7.2 Results | | | | o

~Volatile organic compounds were below detectioniiinits for

soils and groundwater, semivolatile organic compounds were
measurable in sone soil samples but well below NJ Clean-up

criteria. PCBs in all soil samples were below detection limits.

Although‘most'total metal concentrations were below New York

f :State groundwater standards, chromlum and lead concentratlons in

MW-2 and MW-~-4 exceeded these. Mercury at 1200 ug/kg in (8-7) and’
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1500 ug/kg (Sed-3) excéeded NJ Cleanup criteria of 1000 ug/kg.

Petroleum hydrocatbons concentrations of 220,000 ug/kg,

280,000 ug/kg and 150,000 ug/kg in Sed-1, Sed-2 and Sed-3,

respectively exceeded NJ action levels. DDT, DDD, and DDE were

~ detected in all wipe samples collected in buildings #619 and

$#624.

7.3 Conclusions

There is little evidence of volatile or semivolatile
organic compound contamination in groundwater, soils, or
sediments.

No evidence was detécted of PCB contamination in soils
near former locations of electrical transformers.

Lead contamination in the groundwater of MW-2 and Mw-4
may be attributed to past DOD activities. Lead is a
common contaminant at former defense sites. However,

- chromium disposal has not been identified in available

literature and may or may not be attributed to former
defense activities. Mercury disposal onsite was
reported. Therefore; mercury contamination in soils and
sediments may have resulted from past DOD activities.

Petroleum hydrocarbon concentrations in sediments
exceeded NJ action levels. This contamination may be.
attributed to past DOD activities due to numerous oil
spills at the site, that had occurred during DOD
operations. .

The presence of pesticide contamination in
buildings #619 and #624 is most probably due to past DOD

activities. The storage of pesticides in these
buildings had been reported in available information.

Although results of the EM survey presented in Section 4
resulted in heavy interference from utility lines and
debris, it is unlikely that drums or ordnance are buried
onsite. This conclusion is based upon interviews with
coast guard personnel, interpretation of survey data and
existing drawings and available information regarding
past DOD activities onsite.

The east end of building #619 does not appeér to contain

-a sealed room. -
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7.4 Recommendatibns

. Since the SCOpe of Work for this evaluation was to
) '~ "confirm or deny" the presence of environmental

contamination, it is recommended that a Risk Assessment
at a minimum or an RI/FS at a maximum be performed since
contamination does exist on this site. However, it
should be noted that the groundwater on this site is not

- used as drinking water nor does it flow towards a :
.drinking water source: Groundwater on this site
discharges into Long Island Sound which is actually the:
Atlantic Ocean. The primary threat of concern to the
environment and human health on this site appears to be
the presence of mercury contamination in soil, marine
sediments, and in the floor drainage system of building
#615. .
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WELL LOGS AND FIELD DATA
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LasonatoRy no,_O1B- “GLOTECH _  accr.assn.(USCE - Foer Tommas
SAMPLE NO. \’AL’D OS _ . ACCT. MO, . z‘%32- .
DATE TES’TEDMJ” l‘g@f? TESTED BY wa CHEmH )
' o,
25227’ 20'22" 2% joli2 ‘
TEST NUMBER- Muig-s8  IMw-2 s7 |MW32 s Mwy sy [Mws-5 -
TARE NUMBER _ iR ve 1P I AN dal
A. WEIGHT OF WET SOIL+TARE ~ [352 74 _{L@E\ 446 .09 286721178 0Y
B. WEIGHT OF DRY SOIL+TaRE [292.7d [347.98 [297, 20 {2yg.S5 (577 |
C. WEIGHT OF WATER, weria-8) | 60,00 70 49| 43.83 28.22 20.90
D. WEIGHT OF TARE £/34Y 16/,53 |5/62 49, 20 S).'Jé
E. WEIGHT OF DRY $OL, Wy:(8-02Y/.4/0 [296.25 945.921299.20/ 95,2/
F. WATER CONTENT, Wz (C/E & 100) Jg 22,81 14,1 9.4 | 2/
. , ' 2L, A
TEST NUMBER u ) 5"— S "7
TARE NUMBER .
A. WEIGHT OF WET SOIL + TARE 2.'7 g
8. WEIGHT OF DRY SOIL 4 TARE zqo (]
C. WEIGHT OF WATER, Wot(A-8] | 300
D. WEIGHT OF TARE &) 2L
E. WEIGHT OF DRY SOIL, W,:(8-D)] ) @ 9, 4y
F. WATER CONTENT, Wt (C/E 1 100) /()2
Ys/89 Widrousnies . ‘ _
TEST NUMBER #l;uﬂ $2 IMw2 $7 IMWS $7 | uwS-S2]uw B se]
TARE NUMBER ,
A. WEIGHT OF WET SOIL+TARE , , o
B. WEIGHT OF DRY SOIL + TARE _u!g.e& o981 —(ﬁ.og _1§§U \3S.22
C. WEIGHT OF WATER, Wqt (A-8) | 3wl A ' ]
D. WEIGHT OF TARE 3.8L | 3187 [ Sw4s | év. 03 svAa2
E. WEIGHT OF DRY SOIL, W, + (B-D) 126992 | 9%.00 [ 164.6b 103. [ 8 g8Y.30
F. WATER CONTENT, W:(C/E 5100) '
TEST NUMBER g
TARE NUMBER
A. WEIGHT OF WET SOIL + TARE e
8. WEIGHT OF DRY SOIL+ TARE | {3, SO |
C. WEIGHT OF WATER, Wos(A-8) | J
0. wewGHT OF vaRe 8.9 |
E. WEIGHT OF DRY S0LL,W,:(8-D) | ®2 .95 ]
F. WATER CONTENT, wt(C/E 100)
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SIEVE ANALYSIS
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SIEVE ANALYSIS
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SIEVE ANALYSIS
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GRAIN SIZE ANALYSIS-HYDROMETER METHOD

METCALF & EDDY
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~ METCALF & EDDY
GRAIN SIZE ANALYSIS-HYDROMETER METHOD . .

Projoct USCE ~FT. TOTIEY  sobno. 2332
Location of Projsct QQU 55‘”54‘ N‘! __ Boring No. uw -2 Sampie No. __5'7_
Description of Soll ' Depth of Sample 20'~22! A ‘
Tested By UJ\C,H¢CCH; - Date of Testing S&hﬂf_ﬂ_liﬂ_
Hydrometer ahnlysis @
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Zero correction ___ ' » Meniscus correction _____ L .
Actual | Com. Com | L X
o (a2 R | |
Date_[rosding | min | ::p » ,nf? g,m Finer r_n.f':m s Vo | ot D mm
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METCALF & EDDY
GRAIN SIZE ANALYSIS-HYDROMETER METHOD
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Hydrometer analysis @
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METCALF & EDDY |
- GRAIN SIZE ANALYSIS_-HYDROMETER METHOD . .
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mading[ wmin | < R, R, Finer A | &5 t 64 | Dmm
28 20 | V7 |l6.S] 21 [1\29 0157,098Y
5 d I [ s ne] | [orzo
1 .19 (92138 Wl | oSy
1.< wol| 8 |2.9| 2 M3 - 0473
2 105195 [2.%] WS Wy 10303
3 012 |6%[ W [wsS| 1030\
q 9 |6 (%10 (W] . [ [.0263
5] 1855616945 [WE[ 0171
as| (8 165 48] 4 |we|l |  T.ony
12T 16 [ 3 [29] 7 [Is2] 00,3
L |62 £ 2- 191 &6 s3] 0042
R.® Rune - 280 comection « C, ). Wifiner = R/, p=xir
"z?‘_zs.\gv



METCALF & EDDY |
GRAIN SIZE ANALYSIS-HYDROMETER METHOD -
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A  APPENDIX B - -
MONITORING WELL COMPLETION DIAGRAMS
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_GROUND WATER INSTALLATION |"8%7 2 £ £, ogen “3332 |00 -3
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PROJECT: -~ JOB NO. -
GROUND WATER INSTALLATION e AE FrLTosesn o Cz33a |04
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rield‘ldentificationz“
Laboratory Number::

-

Parameter

Silver, recoverable (mg/L)
Arsenic, recoverable (mg/L)

- Barium, recoverable (mg/L)
Cadmium, recoverable (mg/L)
Chromium, recoverable (mg/L)
‘Mercury, recoverable (mg/L)
Lead, recoverable (mg/L)

. Selenium, recoverable (mg/L)

» Field Identification:
Laboratory Number?

1

Parameter

10,465-6

Silver, recoverable (mg/L)
Arsenic, recoverable (mg/L)
Barium, recoverable (mg/L)
Cadmium, recoverable (mg/L)
7 Chromium, recoverable (mg/L)
Mercury, recoverable (mg/L)
‘Lead, recoverable (mg/L)

+ Field Ydentification:

Laboratory Number:

' o
Parameter

Selenium, recoverable (mg/L)

10,465-9

Silver, recoverable (ng/L)

* Arsenic, recoverable (mg/L)
Barium, recoverable (mg/L)
Cadmium, recoverable (mg/L)

v Chromium, recoverable (mg/L)
Mercury, recoverable (mg/L)
Lead, recoverable (mg/L)

, Selenium, recoverable (ng/b)

Date

- Analyzed

7/30/87
8/12/87
7/30/87
7/30/87
7/30/87
7/28/87
8/11/87

8/14/87

" Date

Analyzed

7/30/87
8/12/87
7/30/87
7/30/87

7/30/87

7/28/87
8/11/87
8/14/87

Date

Analyzed

7/30/87
8/12/87
7/30/87
7/30/87
7/30/87
7/28/87
8/11/87
8/14/87

2332-301 Fort Totten Well #1

Method/Reference

6010/1
7060/1
6010/1

6010/1

6010/1

©7470/1

6010/1
7740/1

2332-302 Fort Totten Well $#2

Method/Reference
6010/1

7060/1
6010/1
6010/1
6010/1
7470/1
6010/1
7740/1

2332-303 Fort Totten Hell 43

Hethod/Reference
6010/1

7060/1
6010/1

6010/1

6010/1
7470/1
6010/1

7740/1 .

’

Matrix: Water

Concentration .
<0.01
<0.01
‘.002
<0.005

0.031
<0.0005

0.0072
<0.01

Matrix: Water

Concentration

<0.01 -

0.016
0.23
€<0.005
0.097
€0.0005
0.030
(o.ol

Matrix: Water

Concentration

<0.01
<0.01
<0.1
<0.005
0.032
€0.0005
0.0069
<0.01



Field Identification: 2332-304 Fort Totten Well #4 . Matrix: Water
Laboratory Number: 10,465-12

. Date

Parameter . Analyzed HMethod/Reference Concentration
Silver, recoverable (mg/L) - 7/30/87 6010/1 <0.01
Arsenic, recoverable (mg/L) 8/12/87 7060/1 <0.01
Barium, recoverable (mg/L) .7/30/87 6010/1 0.15
Cadmium, recoverable (mg/L) 7/30/87 6010/1 . €0.005
Chromium, recoverable (mg/L) 7/30/87 6010/1 0.072
Mercury, recoverable (mg/L) 7/28/87 7470/1 <0.0005
Lead, recoverable (mg/L) 8/11/87 6010/1 ' 0.33
Selenium, recoverable (mg/L) 8/14/87 7740/1 : <0.01
Field Identification: 2332-306 Fort Totten Well #6 Matrix: Water
Laboratory Number: 10,465-15 ‘ '
‘ - Date : : o .
Parameter Analyzed Method/Reference Concentration
Silver, recoverable (amg/L) 7/30/87 6010/1 <0.01
Arsenic, recoverable (mg/L) 8/12/87 7060/1 0.018
Barium, recoverable (mg/L) 7/30/87 6010/1 - .0.19
Cadmium, recoverable (mg/L) 7/30/87 6010/1 <0.005
Chromium, recoverable (mg/L) .7/30/87  6010/1 0.071
Mercury, recoverable (mg/L) 7/28/87 7470/1 ’ <0.0005
Lead, recoverable (mg/L) 8/11/87 6010/1 0.016
Selenium, recoverable (mg/L) 8/14/87 7740/1 Kl <0.01
Field Identification: 2332-308 Well Samp Blk ] ‘Matrix: Water
Laboratory Number: 10,465-18 : -

: Date )
Parameter _ Analyzed |Method/Reference Concentration
Silver, recoveradble (mg/L) 7/30/87 6010/1 <0.01
Arsenic, recoverable (mg/L) 8/12/87  7060/1 <0.01
Barium, recoverable (mg/L) 7/30/87 6010/1 <0.1
Cadmium, recoverable (mg/L) 7/30/87 6010/1 €0.005
Chromium, recoverable (mg/L) 7/30/87 - 6010/1 <0.01
Mercury, recoverable (mg/L) 7/28/87 7470/1 o €0.0005
Lead, recoverable (mg/L) 8/11/87 6010/1 <0.005

Selenium, recoverable (mg/L) 8/14/87 7740/1 " €0.01



et e e aabe b S s 8 (p m fre g mesewTol g o e ame e ewT—msw) spe e snin s e

'riéid‘ideatifiéa€165.' 2332 305 rort Tbtten ‘Well ¢ _”_A¥;a;§£i3;;ﬂWatéi ﬂww“;
“TLaboratory Number;j‘lo.lss-zz o - o '

- SR ‘Date |
Parameter ‘ “.,“T;p” . Lgalxze gethodlketerenee Concentration
'silver. recoverable (mg/L): - 7/30/871' 6010/1 - _ ‘;, <0.01
Arsenic, recoverable (mg/L) - 8/12/87 @ 7060/1 ‘ <0.01
Barium, recoverable (mg/L) = 7/30/87  6010/1 - : <€0.1
~...Cadmium, recoverable (mg/L) . 7/30/87 6010/1 . o = - 0,005
Chromium, recoverable - (mg/L) 7/30/87  6010/1 R - €0.025
Mercury, recoverable (mg/L) ~ 7/28/87 ~ 7470/1 ' . €0,0005
- Lead, recoverable (mg/L) - = 8/11/87  6010/1 . €0.005
Selenium, recoverable (mg/L) 8/14/87 7740/1 o <0.01

" References: i)‘-E?A;sW 846, 2nd Edition
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Lab Number: 10429

Silver
Arsenic
Barium
Cadmium
. Chromium
Mercury
Lead

Selenium

| LABORATORY CONTRCL SAMPLE

Site: Fort Totten

WS 378 CONC. 12 (DOUBLE CONC.)

True Value

0.092
0.12¢
0.924
0.0148
0.134
0.016
0.126
0.0186

‘.Found

0.038

0.123

0.841
0.012
0.131
0.017
0.117
0.0161

% Recovery Meth§d
a1 7760
99 7060
91 7080
81 7130
98 7190
107 7470
93 7420
87 7740

Resource Analysts, Incorporated



CALIBRATION VERIFICATION

Lab Number: 10429 o S Site: - Fort Totten
. Units: mg/L

METALS :
 True Value Found %2 Method
‘ Arsenic 0.050 0.048 96 7060
| Barium - 20.0°. 20.0 100 7080
. Cadmium o . 0.50  ©0.492 98 7130
Chromiunm - 1.0 0.985 98.5 7190
Lead 10.0 10.0 100 7420
Mercury - 0.0050  0.00515 103 7470
Seleniuﬁ 0.050 0.049 99 7740
Silver | 1.0 - 0.998 99.8 7760

1) Control Lirmits: Mercury and Tin 80-120; Other Metals 90-110
-2) Indicate Analytical Method Used: P-ICP; A-Flame AA; F-Furnace Ax

CALIBRATION VERIFICATION SOURCES

Dilution of Commercial AA Standard unless otherwise specified.

Resource Analysts, Incorporated



1. Blank Data
Blank Number
HgB 68

2. Accuracy

Sample Field I.D.

10429-27 2332-328

3. Precision

Sample
10429-27 2332-328

. 1. Blank Data
.Blank Numberv
MB 366
2. Accuracy

10429-3 2332-320
10429-21 2332-326
3. Precision

sample Field I.D.
10429-3 - 2332-320

10429-21 2332-326

Field I.D.

Sample Field_I.D,

QUALITY ASSURANCE/QUALITY CONTROL

MERCURY
Results
(ug/q)
<0.05
Total
Original Concentration
Concentration Spike Level Found x
‘ {ug/q) {ug/g) {ug/g) Recovery
0.207" 1.0 1.23 - 102
o %
Replicate 1 Replicate 2 Average = Relative
{ug/qg) {ug/qg) {ug/g) ‘Range
1 0.209 0.204 0.207 2.4
SILVER
Results
{ug/g)
<0.5 : .
: Total
Original Concentration
Concentration Spike Level Found %
(ug/g) (ua/qg) - (ug/g) ~Recovery
<1 7.2 7.0 .97
<1 6.0 5.8 - 97
Replicate 1 Replicate 2 = Average Relative
{ug/g) - (vg/g) {ug/g) Range
<1 <1 €1 NC
<1 <1

a KNC
- / : . . l B ‘

It
B

Resource Analysts, Incorporated



ARSENIC

1. Blahk'Data , N
-0 : , - Results
Blank Number .- {ug/g)
ue 366 Ca
2. Accuracy |
. o , Total
Original Concentration
Concentration Spike Level Found %
Sample Field I.D. (ug/g) - (ug/q) ~ fug/g) ©  Recovery
s 10429-3  2332-320 19 7.2 22.5 - 49
- 10429-21 2332-326 . 20 . 6.0 22.8 47
, 3. Precision | _ |
Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (vg/g) - {ug/g) - {ug/ag) Range
10429-3  2332-320 ; 20 18 19 - 10.5
10429-21 2332-326 - 21 , 19 _ 20 10
1. Blank Data
Results
_ Blank Number : (ug/g) .,
| .
MB 366 . <10
2. Accuracy
' ' S i Total
~ Original _ Concentration
: : Concentration Spike Level Found %
Sample - Field I.D. = (ug/qg) {ug/q) (ug/g) . Recovery.
10429-3 2332-320 94 724 77 . e1
10429-21 2332-326 o 5 602 o 617 102
3. Precision | .
- v X
) - . Replicate 1 Replicate 2 Average Relative
Sample  Field I.D. - (ug/g) (ug/g) {ug/g) Range
10429-3  2332-320 93 95 - 94 2
-10429-21 2332 326 - 58 56 57 3.5
-

Resource Analysts, Incorporated

’




1. Blank Data
Blank Number
MB 366

2. Accuracy

Sample FieldvI.p.

10429-3 2332-320
10429-21 2332-326

| 3. .Precision

§aﬁ21e

Field I.D.
10429-3  2332-320

10429-21 2332-326

1. Blank Data
Blank Number
MB 366

2. Accuracy

Sample Field I.D.
10429-3 2332-320

10429-21 2332-326

3. Precision

Sample Field I.D.
10429-3 2332-320

10429-21 2332-326

CADMIUM

Results
- {ug/g)
-.€0.5
Original '
Concentration Spike Level.
{ug/g) {ug/qg)
0.72 72
60;2

<0.6

Replicate 1 Replicate 2

{ug/g) {ug/g)
0.69 0.74
<0.6 <0.6
CHROMIUM
Results
{ug/g)
<1
"Original '
Concentration Spike Level
{ug/g) {ug/g)
39 725
27 602

Replicate 1  Replicate 2

{ug/g) {lug/g)
38 39
26 27

Total.
Concentration
Found %
{uvg/g) . Recovery
71 K 98
55 90
%
Average Relative
(ug/g) _ Range_
0.72 6.9
<0.6 NC
Total
Concentration
Found %
{ug/g) Recovery
796 104
640 102
Average Relative
(ug/g) Range
39 2.6
- a7 3.7

Resource Analysts, Incorporated



1. Blank Data
Blank‘Number
MB 367 |

2. Accuracy

Sample Figld.i;D.
2332-301

10465-3

3. Precision

‘Sample Field I.D.
10465-3  2332-301

1. Blank Data
Blank Number
MB ‘367

2. Accuracy

Sample Field_I.D.
10465-3  2332-301"

3. Precision ?

Sample

" Field I.D.
10465-3 2332-301

xesulfs

(mg/L)

<0.1

Original :
Concentration Spike Level

(mg/L) (mg/L)
032' 5.0

Replicate 1 Replicate 2

(mg/L) (mg/L)
0.1 0.2
CHROMIUM
Results
{mg/L)
<0.01
Original )
Concentration Spike Level
(mg/L) (qg(LL
0.031 - 5,0

Replicate 1 - Repiicqte 2

(mg/L) (mg/L)
0.032 0.029

Total
Concentration
Found %
(mg/L) - Recovery
4.94 95
_ %
Average Relative
{mg/L) Range
Total
Concentration
Found %
{(mg/L) -- Recovery -
5.4 107
%
Average Relative
(mg/L) Range
0.031 9.7

Resource Analysts, Incorporated



-t

* J

2
5

|

1. Blank pata ,
Results

Blank Number - . {mg/L)
' MB 367 <0.1
2. Accuracy , _
_ Total
Original Concentration
_ : Concentration Spike Level Found' 0%
~ Sample Field I.D. {mg/L) {mg/L) {mg/L) Recovery
10465-3 2332-301 <0.1 : 5.0 4.97 99
3. Precision
. . %
_ Replicate 1 Replicate 2 Average Relative .
Sample Field I.D. - (mg/L) {mg/L) {mg/L) Range
10465-3 ~ 2332-301 <0.1 0.1 <. NC -
NC = not calculable due to results below detection limit. |
SELENIUM
1. Blank Data m
Results
Blank Number " (mg/L)
MB 367 <0.01
2. Accuracy
LTI L . Total
- . Original Concentration
Concentration Spike Level Found %
Sample Field I.D. (mg/L) {mg/L) (mg/L) Recovery
10465-3  2332-301 . €0.01 0.05 0.0111 22
3. Precision
A %
Replicate 1 Replicate 2 Average Relative
sample [Field I.D.  (mg/L) : (mg/L) (mg/L) Range
10465-3  2332-301 €0.01 <0.01 .  ¢0.01 ‘NC

NC = not calculable dlue to results below detection limit.

Resource Analysts, Incorporated




SILVER

1. Blank Data

. : "Results
Blank Number ‘ {mg/L)
MB 367 A - €0.02
2. Accuracy |
‘ * : Total
Original A Concentration
Concentration Spike Level Found _ %
sample Field I.D. {mg/L) - {mg/L) {mg/L) = Recovery
10465-3 2332-301  <€0.01 0.05  0.053 106
3. Precision
_ ‘ %
_ Replicate 1  Replicate 2 Average Relative
Sample Field 1.D. (mg/L) (mg/L) (mg/L) Range
10465-3  2332-301 <0.01 <0.01 <0.01 NC
CADMIUM
1. Blank Data |
Results’
Blank Number (mg/L)
MB 367 <0.005 ki
2. Accuracy | ” T
Total
Original Concentration
- Concentration Spike Level Found %
Sample Field I.D. (mg/L) (mg/L) (mg/L) Recovery .
. 10465-3 2332-301 <0.005 0.5 0.477 .1
3. Precision
%
_ Replicate 1 Replicate 2 Average Relative
sample Field I.D. (mg/L) (mg/L) (mg/L) Range
10465-3 2332-301 <0.005 ‘ <0.005 . €0.005 ' NC

NC = Not calculable due to result below detection limit.

Resource Analysts, Incorporated



. ’

1. BlankVData

Sample

Sample

Sample

Sample

SELENTIUM

Results
Blank Number (ug/g)
MB 366 <1
2. Accuracy
_ Total
Original ; _ Concentration
v Concentration Spike Level Found - % _
Field X.D. vgug[gl (ug/g) (vg/g) Recovery
10429-3 2332-320 3 7.2 .1 57
10429-21 2332-326 <1 - 6.0 2.6 43
3. Precision %
‘Replicate 1 = Replicate 2 Average Relative
Field I.D. {ug/g) {ug/g) fug/g) Range
.t 10429-3 2332-320 a4 a - a NC
10429-2; 2332-326 <1 <1 <1 - NC
NC = Not calculable due to result below detection limit.
LEAD
1. Blank Data y
Results
Blank Number (ug/g)
MB 366 <1
2. Accuracy i
o Total
Original Concentration
Concentration Spike Level Found % .
Field I.D, (uvg/g) (ug/g) {vg/g) Recovery
10429-3 2332-320 40 724 684 | -89
10429-21 2332-326 45 €02 578 - 89
3. Precision -
_ _ g
Replicate 1 Replicate 2 Average Relative
Field I.D. (ug/g) (ug/q) {ug/g) Range
10429-3 2332-320 40 40 40 - -0
10429-21 2332-326 47 43 .. 45 . 8.9

/
. f .
te

Resource Analysts, Incorporated

il



 ARSENIC

i. Blank Data

_ , S Results
Blank Number Ing/L) .
MB 367 " <0.01
2.  Aceuracy
- o ' . Total
- - Original S i . Coricentration »
' S " Concentration Spike Level Found x
Sample Field I.D. img/L) {ng/L) {mg/L)  Recovery
10465~3  2332-301 <0.1" . 0.05 0.0427 85
3. Precision
_ - _ % .
Replicate 1  Replicate 2 Average Relative
Sample Field I.D. (mg/L) (mg/L) ' {(mg/L) Range
10465-3  2332-301 <0.01  <0.01 €0.01 NC
NC = Not calculable due to result below detection limit.
| MERCURY
1. Blank Data
' Results %,
Blank Number ) (mg/L) '
MB 367 o <0.0005
2. Accuracy ' . T
o : Total -
~ Original Concentration
Concentration Spike Level Found %
Sample Field I.D. (mg/L) (mg/L) {mg/L) = Recovery
10465-3 2332-301 <0.0005 0.01 ~ 0.00755 76
3. Precision
) : ( . , % :
Replicate 1 Replicate 2  Average Relative
Sample Field I.D.’ (mg/L) (mg/L) = f(mg/L) Range
- 10465-3  2332-301 <0.0065 <0.0005 - €0.0005 NC

NC = Not calculated due to result below detection limit.

-7
f
e
.

Resource Analysts, Incorporated



Lab Number: . _ STD 50 PPB (run as a sanple)

Sample Des;gna*zon' ' : c3841
Date Analyzed: : . B/3/87
Matrix: " Soil
VOLATILE ORGANICS ~ CONC. OF ~ CONC. % - DETECTION
STANDARD FOUND RECOVERY LIMIT
: - _ (ug/g) - (ug/g) o {ug/g)
CHLOROMETHANE : - 6.2 : * 0.0 1.0
VINYL CHLORIDE 6.2 - 0.0 - 1.0
CHLOROETHANE 6.2 6.8 109.7 0.5
BROMOMETHANE 6.2 * 0.0 0.5
METHYLENE CHLORIDE 6.2 - 3.7 59.7 0.5
1,1-DICHLOROETHYLENE 6.2 5.8 93.5 0.5
1,1-DICHLOROETHANE 6.2 5.5 88.7 0.5
1,2-trans-DICHLOROETHYLENE 6.2 5.9 85.2 0.5 .
CHLOROFORM 6.2 5.6 90.3 0.5
1,2-DICHLOROETHANE 6.2 6.0 96.8 0.5
1,1,1-TRICHLOROCETHANE 6.2 5.6 90.3 0.5
CARBON TETRACHLORIDE 6.2 5.7 91.9 0.5
BROMODICHELOROMETHANE 6.2 6.1 98.4 0.5
1,2-DICHLOROPROPANE 6.2 6.1 98.4 0.5
1,3~ trans-DICHLOROPROPENE 4.8 6.2 128.2 0.5
TRICHELOROETHYLENE 6.2 - 6.2 100.0 0.5
BENZENE 6.2 6.1 98.4 0.5
1,3-cis-DICHLOROPROPENE 7.8 6.1 .78.2 0.5
1,1,2-TRICHLOROETHANE 6.2 6.7 168.1 0.5
2-CHLOROETHYL-VINYL ETHER 6.2 6.2 100.0 0.5
DIBROMOCHLOROMETHANE 6.2 6.5 104.8 0.5
BROMOFORM 6.2 6.5 104.8 0.5
TETRACHLOROETHYLENE- 6.2 6.4 103.2 0.5
1,1,2,2-TETRACHLOROETHANE 6.2 6.6 106.5 0.5
""TOLUENE 6.2 6.6 106.5 0.5
CHLOROBENZENE 6.2 6.1 98.4 0.5
ETHYLBENZENE 6.2 5.9 95.2 0.5
ACETONE 6.2 5.7 91.9 2.5 -
CARBON DISULFIDE 6.2 5.9 95.2 0.5
THF 6.2 6.2 100.0 2.5
MEK _ 6.2 6:6 106.5 2.5
VINYL ACETATE 6.2 5.6 90.3 1.0
MIBK 6.2 5.6 90.3 2.5
2-HEXANONE 6.2 6:0 96.8 2.5
STYRENE 6.2 6.1 98.4 0.5
XYLENES 17.0 16.0 94.1 0.5

* The retention times have changed and Chloromethane eluted

before scan start delay began. Vinylchloride and Bromomethane s

. baselzne detect;on 1s poor due to new column bleed.

’r'

BDL = BELOW DETECTION LIMIT ' ’
METHOD REFERENCE: EPA SW 846, 2ND EDITION

: METHOD 8240

Resource Analysts, Incorporated



Lab Number .
Sample Deszgnatlon
Date Analyzed

i Matrlx

VOLATILE ORGANICS

CHLOROMETHANE
VINYL CHLORIDE
CHLOROETHANE
BROMOMETHANE = -
METHYLENE CELORIDE
1,1-DICHLOROETHYLENE
1,1-DICHLOROETHANE
1,2-trans-DICHLOROETHYLENE
CHLOROFORM )
~1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
-CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
1,3-trans-DICHLOROPROPENE
TRICHLOROETHYLENE
BENZENE
1,3-cis-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
2-CHLOROETHYL VINYL ETHER
DIBROMOCHLOROMETHANE
BROMOFORM
TETRACHLOROETHYLENE
©1,1,2,2-TETRACHLOROETHANE-

- TOLUENE

CHLOROBENZENE
ETHYLBENZENE

ACETONE

CARBON DISULFIDE
THF

MEK N
VINYL ACETATE
MIBK

2-HEXANONE
STYRENE

XYLENES

SURROGATE STANDARDS RECOVERY

d4-DICHLOROETHANE
d8-TOLUENE :
BROMOFLUOROBENZENE

BDL = BELOW DETECTION LIMIT

WP017C1 HALO

METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHOD 8240 -

€3823
8/3/87
Water
TRUE CONC. DETECTION %
VALUE FOUND LIMIT RECOVERY
(ug/L) (ug/L) (ug/L)
BDL BDL 10
BDL BDL 10
BDL BDL 5
‘ BDL BDL - 5
98.0 65..9 5 67
- BDL BDL 5
BDL BDL 5
BDL BDL 5 :
60.4 3%.3 5 65
90.2 85.0 5 94
73.8" 25.4 5 34
92.7 22.8 5 24
84.5 77.7 5 92
BDL BDL 5
BDL BDL 5
55.1 22.3 5 40
BDL BDL 5
BDL BDL 5
BDL BDL 5
BDL BDL 5
71.7 89.0 5 124
97.8 122 5 125
48.0 19.0 s 39
BDL BDL 5
BDL BDL 5
79.1 - 55.6 5 70
BDL BDL "
BDL . BDL 25
BDL BDL 5
BDL BDL 25
BDL BDL 25
- BDL BDL 10
BDL . - BDL 25 .
BDL BDL 25
BDL BDL 5
BDL - BDL 5
RECOVERY - ACCEPTANCE LIMITS
(%) (%)
100 70 - 121
106 81 - 117
. 102 74 - 121

Resource Analysts, Incorporated



Lab Number: Blank

Sample Desigration: c3glse
Date Analyzed: ) 8/3/87
Matrix: : - Water
VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT
S (ug/L) (ug/L)
CHLOROMETHANE : BDL , 10
VINYL CHLORIDE BDL : 10
CHELOROETHANE _ BDL 5
BROMOMETHANE BDL 5
METRYLENE CHLORIDE -3 5
1,1-DICELOROETHYLENE BDL 5
1,1-DICHLOROETHANE BDL 5
1,2-trans-DICELOROETHYLENE = BDL -
CHLOROFORM : BDL 5
1,2-DICHLOROETHANE BDL 5
1,1,1-TRICELOROETHANE BDL 5
CARBON TETRACHLORIDE BDL 5
BROMODICHLOROMETHANE BDL 5 -
1,2-DICHLOROPROPANE : BDL 5
1,3-trans-DICHLOROPROPENE BDL 5
TRICHLOROETHYLENE BDL 5
BENZENE : BDL 5
1,3-¢cis~DICHLOROPROPEN BDL 5
1,1,2-TRICHLOROETHANE ] BDL 5
2-CHLOROETEYL VINYL ETHER BDL 5
DIBROMOCHLOROMETHANE ' BDL 5
BROMOFORM BDL 5
"TETRACHLOROETHYLENE - BDL 5
1,1,2,2-TETRACHLOROETHANE BDL 9
TOLUENE 1.6 5
CHLOROBENZENE ’ BDL 5
ETHYLBENZENE ) - . BDL 5
ACETONE ' BDL . T 25
CARBON DISULFIDE - -BDL - 5
THF ‘ _ BDL 25
MEK s . BDL 25
VINYL ACETATE BDL 10
MIBK ' BDL : - 25
2-HEXANONE : BDL ' 25
STYRENE ' ‘ BDL ' 5
XYLENES BDL 5
SURROGATE STANDARDS RECOVERY . .
RECOVERY . ACCEPTANCE LIMITS
: , (%) : (%)
‘'d4-DICHLOROETHANE .90 o 76 - 114
d8-TOLUENE o : 94 88 - 110

BROMOFLUOROBENZENE 102 86 - 115

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: EPA SW 846, 2ND EDITION . :
METHOD 8240 Resource Analysts, Incorporated




Lab Number: ' MeOH Blank 7/29

- Sample Designation: ‘ c3839
Date Analyzed: 8/3/87
Matrix: ' . Solid
VOLATILE ORGANICS v CONCENTRATION DETECTION LIMIT
- (ug/g) , (ug/g)
CHLOROMETHANE : BDL 1
VINYL CHLORIDE » BDL 1
CHLOROETHANE - ' BDL 0.5
BROMOMETHANE BDL P |
METHYLENE CHLORIDE _ 1.4 0.5
1,1-DICHLOROETHYLENE - BDL 0.5
1,1-DICHLOROETHANE BDL 0.5
l1,2-trans-DICHLOROETHYLENE BDL 0.5
" CHLOROFORM ' BDL 0.5
1,2-DICHLOROETHANE BDL 0.5
1,1,1-TRICELOROETHANE BDL 0.5
CARBON TETRACHLORIDE , " BDL 0.5
BROMODICHLOROMETHANE BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
1,3-trans~-DICHLOROPROPENE BDL - 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5 .
1,3-cis-DICHLOROPROPENE BDL 0.5
..1,2,2=-TRICHLOROETHANE . .. . - BDL 0.5
2-CHLOPROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETEANE BDL ,Q.S
BROMOFORM BDL 0.5
TETRACHLOROETHYLENE _ BDL. 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE 1.0 0.5
CHLOROBENZENE . . BDL 0.5
ETEYLBENZENE - ' BDL - 0.5
ACETONE = BDL 2.5
CARBON DISULFIDE . BDL 0.5
THF- " BDL 2.5
MEK - BDL 2.5
. VINYL ACETATE BDL 1
. MIBK , : BDL 2.5
2-HEXANONE BDL 2.5
STYRENE : BDL 0.5
XYLENES _ BDL 0.5
SURROGATE STANDARDS RECOVERY . :
RECOVERY ACCEPTANCE LIMITS
(%) (%)
d4-DICELOROETHANE 83 . 70 - 121
d8-TOLUENE . 98 : 81 - 117

BROMOFLUOROBENZENE o 96 : 74 - 121

BDL = BELOW DETECTION LIMIT

METHOD REFERENCE: EPA SW 846, 2ND EDITION S L
METHOD 8240 Resource Analysts, Incorporated



Lab Number: : , 10,429-1

Sample Designation: - 2332-320 Fort Totten Soil #1
Date Analyzed: 8/3/87

Matrix: ‘ : Solid

VOLATILE ORGANICS ' CONCENTRATION DETECTION LIMIT

- ' ({ug/g) (ug/g)
CHLOROMETHANE BDL : 1
VINYL CHLORIDE ' BDL _ 1l
CHLOROETHANE - ' BDL 0.5
BROMOMETHANE , - BDL 1
METHYLENE CHLORIDE BDL 0.5
1,1-DICHLOROETHYLENE R BDL 0.5
1,1-DICHLOROETHANE BDL 0.5
1,2-trans-DICHLOROETHYLENE BDL 0.5
CHLOROFORM BDL 0.5
1,2-DICHLOROETHANE : BDL 0.5
1,1,1-TRICHLOROETHANE " BDL 0.5
CARBON TETRACHLORIDE ’ BDL 0.5
BROMODICHLOROMETHANE BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
- 1,3-trans-DICHLOROPROPENE BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE - BDL 0.5
1, 3-c1s-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL ” 0.5
BROMOFORM BDL © 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5
CHLOROBENZENE - : i BDL : 0.5
ETHYLBENZENE ) , BDL - 0.5
ACETONE BDL 2.5
CARBON DISULFIDE ) BDL 0.5
THF ' BDL 2.5
MEK - BDL 2.5
VINYL ACETATE BDL 1
MIBK : BDL 2.5
2-HEXANONE : BDL 2.5
STYRENE - BDL 0.5
XYLENES BDL 0.5
. SURROGATE STANDARDS RECOVERY A o ' C
RECOVERY ACCEPTANCE LIMITS.
‘ _ (%) : (%)

d4-DICHLOROETHANE 90 70 - 121
d8~-TOLUENE 111 ' 81 - 117

BROMOFLUOROBENZENE 102 ' 74 - 121

| PR
I

BDL = BELOW DETECTION LIMIT

METHOD REFERENCE: EPA SW 846, 2ND EDITION . O LT ’ "
METHOD 8240 Resource Analysts, Incorporated- . .-




ACID/BASE/NEUTRAL MATRIX SPIKE RECOVERY

Laboratory Number: 10,429-2

Sample Designation: 2332-320 Fort Totten Soil #1
Date Analyzed: 8/12/87
Matrix: = - Solid
SAMPLE CONC. CONC. %
) CONC. SPIKE ADDED ~SPIKE FOUND RECOVERY
COMPOUND (ug/g) (ug/g) (ug/g)
1,4-DICHLOROBENZENE 0 3.3 0.3 9.090
ACENAPTHENE 0 3.3 P 60.60
2,4-DINITROTOLUENE _ 0 3.2 2.4 75
N-NITROSO-DI-N PROPYLAMINE 0 3.5 2.3 65.71
PYRENE 0 3.5 1.8 51.42
PHENOL 0 6.8 3.1 45.58
2-CHLOROPHENOL 0 9.5 3.4 35.78
+  4-CL-3-METHYLPHENOL 0 6.7 8.4 125.3
4-NITROPHENOL 0 6.7 1.7 25
PENTACHLOROPHENOL 0 6.5 ,‘.3 66

BDL = BELOW DETECTION LIMIT m
METHOD REFERENCE: EPA SW 846, 2ND EDITION
-  METHOD 3550/8270 -

Resource Analysts, Incorporated
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Lab Number:ﬂ e A 10,429-4

Sample Désignation: = 2332-321 Fort Totten Soil #2 -mw~~~~3~~ww~w~~
Date Analyzed: 4 - 8/3/87 ’ '
Matrix:- : A Solid
VOLATILE ORGANICS a CONCENTRATION DETECTION LIMIT
- . (ug/g) , (ug/g)
CHLOROMETHANE : BDL ' 1
VINYL CHLORIDE ' BDL 1
CHLOROETHANE - . BDL. 0.5
BROMOMETHANE BDL 1
METHYLENE CHLORIDE BDL 0.5
1,1-DICHLOROETHYLENE K BDL 0.5
1,1-DICHLOROETHANE ' BDL - 0.5
. 1,2-trans- DICHLOROETHYLENE BDL 0.5
CHLOROFORM BDL - 0.5
1,2-DICHLOROETHANE v BDL 0.5
1,1,1-TRICHLOROETHANE - BDL 0.5
CARBON TETRACHLORIDE - BDL 0.5
BROMODICHLOROMETHANE ' BDL 0.5
1,2-DICHLOROPROPANE ‘ BDL 0.5
l,3-trans- -DICHELOROPROPENE BDL 0.5 .
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5
1,3-¢is-DICHLOROPROFPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL ‘0.5
DIBROMOCHLOROMETHANE BDL 0.5
- BROMOFORM BDL 0.5
. TETRACHLOROETHYLENE BDL 0.5
1,1,2,2~ TETRACHLOROETHANE , BDL 0.5 -
. TOLUENE BDL 0.5
CHLOROBENZENE _ BDL 0.5
"ETHYLBENZENE BDL - 0.5
ACETONE - v BDL 2.5
CARBON. DISULFID’ BDL 0.5
- THF BDL - 2.5 i
MEK ' BDL ~ 2.5
VINYL ACETATE . BDL 1
MIBK BDL 2.5
2-HEXANONE - BDL 2.5
STYRENE : _ . BDL 6.5
XYLENES : ‘ BDL 0.5
SURROGATE STANDARDS RECOVERY ‘ ' L
g ' RECOVERY ACCEPTANCE LIMITS
‘ _ (%) _ . (%) :
d4-DICHLOROETHANE 90 ' 70 - 121
d8-TOLUENE 101 ' 81 - 117

BROMOFLUOROBENZENE . 100 .-~ 74 - 121

BDL = BELOW DETECTION LIM:T
METHOD REFERENCE: EPA SW 846, 2ND EDITION T
METHOD 8240 Resource Analysts, Incorporated



4

D/BASE/NEUTRAL EXTRECTA2.T TSGANIC CIMPINDS

Laporziory k.m.e'- IR P M
Sempia Dedigraciorn: 1I5-221 Fary Testen Soil 47
Drte frrractes: IS, '
Drr: Amslvisd gun
rErriyg Seil
Saguity sroresead or & orv F10Y degres: (1 bazis,
uelisture (ontert: ¢ 4 )
CONCENTRATION DETECTION L1M7 , CONCSNTRATION DETECTIon 1w
we/el {ugla; ‘ feglst 7 'y
SoNTTROSEDIME THYLARINE BOL 0.8 ' S-NTTRUANTLINE _ 2. S
FHENOL . [0 £.3 ...r.-om TRO: Z-KETHYLPHENDL & :
. Big (2-CHLOROETHYL ETKZR) - BOL 0.2 N-NTTROSCDTFHENYLARINE (1) BOL £.:
7-CUL ORGFHENDL B0L 0.3 §-BEOMOPHENTL-PHENYLETHER 8pL 8.3
1. 3-01CHLOROBENZENE 2t 6.3 HEXACHLOKORENZENG 80c 5.1
1:4-DICALOREBINDINS BOL 0.? PINTACHL ORUPHE NG ‘ A :
TEENIYL ALCOKCL L 0,2 FHENANTMRENE 80U L
1.2-DICK ORGEENDENS BOL .2 AUTHRATENE ‘ AN o2
ZMETRYLFRENDL : BoL 03 b-N-BUTYLE-THALATE L 8.1
Biz (Z-CHLORIISSERGEY. - ITHER BOL 2.3 BLUGROANTHENE _ 2 0.2
4--=f~1m=~c=. 8L 0.3 STNIIDENE . any z
5. .1 PYRENE L7 6!
b 5.1 SUTYLRENIYLFETRALATE ‘ his
50L 6.2 T DI GRCIENDIDING a
36FES ms E0L £.2 TINZGIaiANTHRACNE ) i 31
2-ANTREEHEND © 3Dl g3 (RRYSERE “ : 23
2.4-DIMETHYL -m EDL €.3 313 2-TTHYLHEXYL IPHTFALATE 2.7 t
EINICIC ACIS : o ! r1- -oc YLPYTHALATE BOL
£i3 [S-CHLORITHOXY) =ZTHANE ' £l L83 BENIOIL R us-w'\---us _ 21 0.2
% 4=DICHLCROPHENC: o £.3 8L -'..'."k‘rLUO'ANTr.AE BU. .3
32,4 1s'cm.oﬁusenzs 2 BOL £.2 BEV20i 8 PYRENE 1.6
NAPHTHALENT ' - BDL 0.3 TBENGI. 2. 3-2. 8)PYFENE .6 0!
4-CHLCRCANTL TNE ' BOL 8.3 DIBENZO{a. 5 IANTHRACENE EdL ,0.2
HETACHLOROBUTALIENE 80 0.3 BEN20ig, b, I JPERYLENE 0.7 R
§-CHLORD-3-RETHYLFHENG. BOL 03 :
I-BITTHYLNAFRTHALENT . - BOL 6.2 SURROGATE STANTARDS RECOVERY
“ENACH IROCYILCPENTAZIENE g0l 0.3 RECOVERY  ALCEFTANTE il=:
Sl S-TRICH OROPRENS . 36L 0.3 A (i
2.6, 3-TRICHLOROFHUENDL BOL ! 2-FL-PHENIL 1 2 -
2-TH.CRONAFHTRALIANE 8oL 0.3 e=FHENDL ' -
S-NTTROANILINE - BOL 1 NITROBENIENE-dS 15 3o
TINETHYLPHTRALATE 80; 6.3 ;-='L BIFENYL 2 Q-
ASINATHIRYLENE : BLL 0.1 TRIERONIEHENG, % . e
S E=DINTTRITCLUENE BIL 5.3 zzs.ruzm ¢l " ' 1 KASISTA
I-NTTROANILINE gL ! '
ACENAFRTHENE - ' ' BOL 0.3 .
2.4-DINITROFHENOL BOL 1
(-NITROPHENSL ' Bb. 1 :
DIBEN20FURAN ' 80L 6.3 i
2.6-DINITRCTOLUENT - B 0.3
DIETHYLPHTHALATE : 80L 0.3 BOL = BELOW DETESTION LIMIY
4-CHLOROPHENYL -PHERYLE THER ‘ BDL 0.3 METHOD REFERENCS: EPA SW 8(6. 2ND EDITION
FLUORENE : 8oL 0.2 NETHOD 3550/8270

Resource Analysts, Incorporated



Lab Number:

Sample Designation:
Date Analyzed:
Matrix:

VOLATILE ORGANICS

CHLOROMETHANE

VINYL CHLORIDE
CHLOROETHANE E
BROMOMETHANE

METHYLENE CHLORIDE.
1,1-DICHLOROETHYLENE
1,1-DICHLOROCETHANE
1,2=trans-DICHLOROETHYLENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHELOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
1,3-trans-DICHLOROPROPENE
TRICHLOROETHYLENE

BENZENE _
1,3-cis-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
2-CHLOROETHYL VINYL ETHER
DIBROMOCHLOROMETHANE
BROMOFORM
TETRACHLOROETHYLENE
1rl.2.2’TETRACHLOROETHANE
TOLUENE

CHLOROBENZENE
ETHYLBENZENE

ACETONE
CARBON DISULFIDE
THF

MEK

VINYL ACETATE
MIBK -
2-HEXANONE
STYRENE

XYLENES

SURROGATE STANDARDS RECOVERY

d4-DICHLOROETHANE
d8-TOLUENE
BROMOFLUOROBENZENE

10,429-7

2332-322 Fort Totten Soil #3

8/3/87
Solid

CONCENTRATION

(ug/g)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
"'BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL

BDL
BDL
BDL-
BDL
BDL
BDL
BDL
BDL
BDL

RECOVERY

(%)
66

90

76

DETECTION LIMIT
(ug/g) - '

e e & o . . . .

. ¢ e

OO MNNON OO0OO0OO0OO0OC 0000000000000 O00O0O0 O
GOOUIRPUOOU OGOV GIBIBIUTOICITI LI T UL UY 2 U1 B

ACCEPTANCE LIMITS

(%)
70 - 121
81 - 117
74 - 121 .

s

Resource Analysts, Incerporated
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Lab Number: o 10,429-10

Sample Designation: . 2332-323 Fort Totten S01l #4
Date Analyzed: 8/3/87 :
© Matrix: . Solid
VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT
' (ug/g) {ug/g)
CHLOROMETHANE BDL 1
VINYL CHLORIDE ' BDL 1
CHLOROETHANE - _ ' BDL 0.5
BROMOMETHANE B BDL 1
METHYLENE CHLORIDE : BDL 0.5
1,1-DICHLOROETHYLENE . BDL 0.5
1,1-DICHLOROETHANE ‘ BDL 0.5
1,2-trans-DICHLOROETHYLENE BDL 0.5
CHLOROFORM - BDL 0.5
1,2-DICHLOROETHANE BDL 0.5
-1,1,1-TRICHLOROETHANE BDL 0.5
CARBON TETRACHLORIDE o BDL 0.5
BROMODICHLOROMETHANE ' BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
1,3-trans-DICHLOROPROPENE BDL - 0.5
TRICHELOROETEYLENE ' BDL 0.5
"BENZENE : BDL 0.5
1,3-cis-DICHLOROPROPENE BDL 0.5
1,1,2-TRICELOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM BDL 0.5
TETRACHLOROETHYLENE " BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
- TOLUENE BDL 0.5
CHLOROBENZENE BDL 0.5
ETHYLBENZENE ' BDL . 0.5
ACETONE BDL 2.5
CARBON DISULFIDE BDL 0.5
THF o . BDL 2.5
MER " ' BDL 2.5
VINYL ACETATE ¢ BDL 1
"MIBK BDL 2.5
2-HEXANONE BDL 2.5
STYRENE . BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY o
‘ - RECOVERY ACCEPTANCE LIMITS
(%) (%)
d4-DICHELOROETHANE 100 : 70 - 121
d8-TOLUENE 105 81 - 117

BROMOFLUOROBENZENE : 103 74 - 121

BDL = BELOW DETECTION LIMIT _ ‘
METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHOD 8240 Resource Analysts, Incorporated
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Resource Analysts, Incorporated




Lab Number: . 10, 429 13

Sample Designation: ‘ . 2332-324 Fort Totten Soil #5
-Date Analyzed: - - e g/3/87 0 ‘ e
Matrix: , Seolid
VOLATILE ORGANICS h CONCENTRATION DETECTION LIMIT
_ : {ug/g) : {ug/g) T
. CHLOROMETHANE , ~BDL . 1
VINYL CHLORIDE o - BDL 1
CHLOROETHANE ' - BDL 0.5
BROMOMETHANE - : BDL _ l
METHYLENE CHLORIDE , BDL 0.5
8 1,1-DICHLOROETHYLENE o BDL 0.5
- 1,1-DICHLOROETHANE . BDL 0.5
1,2-trans-DICHLOROETHYLENE - BDL 0.5
1} CHLOROFORM K BDL 0.5
! 1,2-DICHLOROETHANE BDL 0.5
l,l,l-TRICHLOROETHANE - BDL 0.5
CARBON TETRACELORIDE ' BDL 0.5
BROMODICHLOROMETHANE - . ‘ BDL 0.5
1,2-DICHLOROPROPANE ’ ~ BDL 0.5
1,3-trans-DICHLOROPROPENE BDL 0.5
TRICHLOROETHEYLENE BDL 0.5
BENZEIIE BDL 0.5
1,3-cis-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2~CHLOROETHYL VINYL ETHER , BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM BDL 0.5
f‘ TETRACHLORCETHYLENE BDL 0.5
’ 1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5
;- CHLOROBENZENE . _ BDL 0.5
. ETHYLBENZENE , , BDL 0.5
. ACETONE BDL 2.5
I CARBON DISULFIDE BDL 0.5
THF ' : BDL 2.5
MER . . BDL 2.5
r VINYL ACETATE BDL -1
- MIBK . : BDL 2.5
~2-HEXANONE ‘ BDL 2.5
STYRENE S BDL 0.5
Y XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY ., i :
' RECOVERY ~ACCEPTANCE LIMITS
' ' , (%) (%)
d4-DICHLOROETHANE | 98 70 - 121
. d8-TOLUENE 107 81 - 117

BROMOFLUOROBENZENE o 105 T4 - 121

- !

&

BDL = BELOW DETECTION LIMIT

METHOD REFERENCE: EPA SW 846, 2ND EDITION ‘ : ' . .
METHOD 8240 Resource Analysts, Incorporated
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Lab Number: .- . 10,429-16

Sample Deexgnatzon C e 2332-325 Foert Totten Sozl #o e
Date Analyzed: 8/3/87 -
Matrix: - ' L Solid
VOLATILE ORGANICS - .. CONCENTRATION ‘ DETECTION LIMIT
_ - (ug/g) (ug/g)
CHLOROMETHANE -, BDL ‘ o 1.7
VINYL CHLORIDE : S BDL - -1
CHLOROETHANE - i - BDL 0.5
BROMOMETHANE ’ ' BDL -1
METHYLENE CHLORIDE ' ‘ . BDL 0.5
1,1-DICHLOROETHYLENE ST BDL 0.5
1,1-DICHLOROETHANE o ' BDL. 0.5
1,2-trans- DICHLOROETHYLENE BDL 0.5
"CHLOROFORM ' ' BDL 0.5
1,2-DICHLOROETHANE : BDL 0.5
1,1,1-TRICHLOROETHANE. , -BDL 0.5
CARBON TETRACHLCRIDE o BDL 0.5%
BROMODICHLOROMETHANE R BDL 0.5
1,2-DICHLOROPROPANE ' BDL 0.5
1,3-trans-DICHLOROPROPENE - BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE : BDL 0.5
1,3-¢cis-DICHLOROPROPENE BDL 0.5
1.1,2-TRICHLOROETHANE BDL 0.5
2~-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM BDL Q.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE “ BDL 0.5
CHLOROBENZENE BDL 0.5
ETHYLBENZENE ' ' BDL . ‘0.5 .
ACETONE BDL 2.5
CARBON DISULFIDE , - BDL 0.5
- THF oo BDL 2.5
MEK BDL 2.5
VINYL ACETATE : ' BDL B
“ MIBK . . BDL 2.5
2-HEXANONE : - BDL 2.5
STYRENE ' BDL 0.5
XYLENES ' . ' "~ 'BDL 0.5
~ SURROGATE STANDARDS RECOVERY S ,
o . RECOVERY ACCEPTANCE. LIMITS
: . (%) (%)
d4-DICHLOROETHANE ' 90 S 70 =121
d8-TOLUENE ‘ -101 - : 81 - 117 .
BROMOFLUOROBENZENE < : i00 + - 74 - 121
{;
BDL = BELOW DETECTION LIMIT R

METHOD REFERENCE: _EPA SW 846, 2ND EDITION o,
* METHOD 8 5 a0 -Resource Analysts, Incorporated
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Lab Number: 107429-19

Sample Designation: . 2332-326 Fort Totten Soil #7
Date Analyzed: ' 8/3/87
Matrix: o  Solid
VOLATILE ORGANICS + CONCENTRATION DETECTION LIMIT
R o ~ (ug/g) IR (ug/g)
CHLOROMETHANE * BDL 1
VINYL CHLORIDE - BDL 1
CHLOROETHANE T -  BDL 0.5
BROMOMETHANE - ‘ ' BDL 1
METHYLENE CHLORIDE » BDL 0.5
1,1-DICHLOROETHYLENE . BDL- 0.5
1,1-DICELOROETHANE _ BDL 0.5,
1,2- trans—DICHLOROETHYLENE - - BDL : 0.5
CHLOROFORM | o . BDL R ¢ P
1,2-DICHLOROETHANE ' BDL 0.5
'1.1;1-TRICHLOROETHANE BDL 0.5
CARBON TETRACHLORIDE - BDL 0.5
BROMODICHLOROMETHANE - BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
1,3-trans-DICHLOROPROPENE o BDL 0.5
TRICHLOROETHYLENE ’ BDL 0.5
BENZENE BDL 0.5
1,3-cis-DICELOROPROPENE "~ BDL 0.5
1,1,2-TRICELOROETHANE ~ BDL - 0.5
2-CHLORCETEYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM BDL - 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5
CHLOROBENZENE = BDL 0.5
ETHYLBENZENE BDL 0.5
ACETONE : ‘ BDL 2.5
CARBON DISULFIDE o BDL 0.5
THF : : BDL 2.5
MEK _ - BDL 2.5
VINYL ACETATE - : . BDL 1
MIBK o ~* BDL 2.5
2~HEXANONE , : - BDL 2.5
STYRENE - BDL 0.5
XYLENES ‘BDL 0.5
SURROGATE STANDARDS RECOVERY : - '
' ' REC?V?RY - ACCEPTANCE LIMITS
. : ' : ‘ % , (%)
d4-DICHLOROCETHANE ' 88 _ 70 - 121
d8-TOLUENE _ I 100 - 81 - 117

BROMOFLUOROBENZENE - 100 - 74 - 121

BDL = BELOW DETECTION LIMIT

METHOD REFERENCE: EPA SW 846, 2ND EDITION ' Resource Analvsts. Incorporated
METHOD 8240 - - Resource Analysts, Incorporated
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Lab Number:

~Sample Designation:
Date Analyzed:
Matrix:

-

" VOLATILE ORGANICS

CHLOROMETHANE
VINYL CHLORIDE
CHLOROETHANE  ~
BROMOMETHANE

¥ METHYLENE CHLORIDE a

-

1,1-DICHLOROETHYLEN
'1,1-DICHLOROETHANE
1,2-trans-DICHLOROE
- CHLOROFORM
1,2-DICHLOROETHANE
-1,1,1-TRICHLOROETHA
CARBON TETRACHLORID
BROMODICHLOROMETHAN

E .
THYLENE =
NE

E -
E -

1,2-DICHLOROPROPANE

1,3-trans-DICHLOROP,

TRICHLOROETHYLENE
BENZENE

ROPENE

1,3-cis-DICHLOROPROPENE

1,1,2-TRICHLOROETHA
2-CHLOROETHYL VINYL
DIBROMOCHLOROMETHAN
BROMOFORM
TETRACHLOROETHYLENE
1,1,2,2-TETRACHLORO
TOLUENE o
CHLOROBENZENE
ETHYLBENZENE

ACETONE

CARBON DISULFIDE
THF

MEK .

VINYL ACETATE
MIBK

2-HEXANONE
STYRENE
_ XYLENES

SURROGATE STANDARDS
'd4-DICHLOROETHANE

d8-TOLUENE
BROMOFLUOROBENZENE

BDL = BELOW DETECTI
METHOD REFERENCE:

NE
ETHER
E .

ETHANE

RECOVERY

ON LIMIT
EPA SW 846,
METHOD 8240

10,429~ 22

2332-327 Fort Totten So11 #8
- 8/3/87

Solld’

CONCENTRATION
Aug/g)
BDL
BDL
BDL
BDL
BDL
BDL
BDL
- BDL
BDL
BDL -
BDL
BDL
BDL
BDL
BDL
- BDL
BDL
BDL
BDL
 BDL
BDL
BDL
BDL
BDL .
BDL
BDL
BDL

BDL
BDL
BDL
" BDL
BDL
BDL
BDL
BDL
BDL

‘RECOVERY
(%)
- 88
(94)
101

2ND EDITION

DETECTION LIMIT
(ug/g)

o »

. . .

OCOMN NMNON OO0OO0OOOCO0OO0OO0O0O0O000O0000O0O0000O0 O
GUOOFOOUY OO UBIDRUOUONUOLVOUIUTR O P

ACCEPTANCE LIMITS

(%)
70 - 121
81 - 117

74 - 121

Resource Analysts, lncorporatéd



ACID/BASE/NEUTRAL EXTRACTABLE ORGANIC CONPOUNDS

Laboratory MNumber: - 10,429-23

Spaple Designation: © 2332-327 Fort Totten Soil 88
_ Date Extracted: - 3018
Date Analyzed: o 7131187

Matriz: ' o Solid

Results expressed on o dry (103 degrees C) basis.
floisture content: 213

© CONCENTRATION DETECTION LINIT
REP 1. REP2 . {us/o)

. : (vale) (uole)

n-umosoommvunxnz . BL 8L

CONCENTRATION DETECTION LINI™
REP 3 REP 2 (uols)
(us/9) (uo/e)

0.2 C<NTTROANILINE - BOL  BOL 1
PHENOL 8oL BOL 0.3 §,6-DINITRO-2-HETHYLPHENOL BOL  BLD 1
Bis {2-CHLOROETHYL mzn) 8oL BOL 0.3 N-NITROSODIPHENYLANINE (1) BOL  BOL 0.3
2-CHLOROPHENOL 0L BOL 0.3 1,2-DIPHENYLHYDRAZINE (AZ0BENZENE) BDL  BOL 0.3
,1,3-DICHLOROBENZENE _. BoL  BOL 0.3 4-BROMOPHENYL=PHENYLE THER ~80L oL 0.3
1,&-DICHLOROBENZENE . BOL  BOL 0.3 NEXACHLOROBENZENE BoL  BOL 0.3
BENZYL ALCOHOL ' BOL  BOL 0.3 - PENTACHLOROPHENOL BoL  BOL 1
1,2-DICHLOROBENZENE ' soL &L - 0.3 PHENANTHRENE 8L  Trace. 0.3
2-NETHYLPHENOL BoL 8oL 0.3 ANTHRACENE BOL 1.0 0.3
Bis (2-CHLOROISOPROPYL) ETHER 8oL 8L 0.3 D]-N-BUTYLPHTHALATE BOL  BOL 0.3
C-METHYLPHENOL T oBoL DL 0.3 FLUORDANTHENE b 19 0.3’
HE XACHLOROE THANE BOL  BOL 0.3 BENZIDENE 8OL - BOL 2
N-N]TROSODI-N-PROPYLANINE BoL 8oL 0.3 PYRENE Jrece. 1.2 0.3
NITROBENZENE , BoL B0 0.3 BUTYLBENZYLPHTHALATE 8oL BOL 0.3
1SOPHORONE : BoL  BOL 0.3 3,3’ -DICHLOROBENZIDINE 8oL 8oL 0.7
2-NITROPHENOL ~ ’ BoL 8oL 0.3 BEN20(a) ANTHRACENE “8L 06 0.3
2,4-DINETHYLPHENOL ‘ BOL 8oL 0.3 CHRYSENE OB 08 0.3
BENZ20IC ACID BOL DL 1 Bis(2-ETHYLHEXYL )PHTHALATE 1.8 0.6 0.3 o
Bis (2-CHLORETHOXY) METHANE soL  BOL 0.3 DI-N-OCTYLPHTHALATE ‘ m Bt - 0.3
2,4-DICHLOROPHENOL CBL DL 0.3 BEN20 (b)FLUORANTHENE CBoL. 0.9 0.3
1,2,4-TRICHLOROBENZENE ' BOL DL 0.3 BENZO(k ) FLUORANTHENE _BoL 8oL 0.3
NAPHTHALENE soL 8oL 0.3 BENZ0(8)PYRENE L 0.8 0.3
4~CHLOROANILINE BOL  BOL 0.3 IDENO(1,2, 3-¢, 6)PYRENE . BOL DL 0.3
HEXACHLOROBUTADIENE ‘ BOL  BOL 0.3 DIBENZO(a, h)ANTHRACENE BOL oL 0.3
4-CHLORO-3-HETHYLPHENOL soL 8oL 0.3 BENZO(o, h, 1 JPERYLENE (B0L 0L 0.3
2-NETHYLNAPHTHALENE BOL . BOL 0.3 ‘
HEXACHLOROCYCLOPENTADIENE B  BL - 0.3 SURROGATE STANDARDS RECOVERY ' -
2,4, 6-TRICHLOROPHENOL : 8L 8L 0.3 : ' RECOVERY  ACCEPTANCE LINI
2,4, 5-TRICHLOROPHENOL 8L BOL 1 - (3) (3)
2-CHLORONAPHTHALENE BOL - BOL 0.3 2-FL-PHENOL s 1 21°- 100
2-NITROANILINE X BOL  BOL 1 d6-PHENOL 0 2 10 - %
DIMETHYLPRTHALATE ~ 8oL eoL 0.3 NITROBENZENE-dS , T 5 23 - 120
ACENAPHTHYLERE 8L et - 0.3 2-FL-BIPHENYL - “oou 30 - 1S
2,6-DINITROTOLVENE soL B0t 0.3 TRIBROMOPHENOL A 16 10 - 123
3-NITROANILINE = - BoL 8oL 3 TERPHENYL-634 12 1’8 18-l
. ACENAPHTHENE BOL  BOL 0.3 ' o .
2,4-DINITROPHENOL S0 Bl | *Trace’ denotes probable presence belov listed detection linit.
A-NITROPHENOL 8L 80l 1 : : . '
DIBEN20FURAN - sOL 8oL 0.3
2,4-DINITROTOLUENE oL et 03 A '
DIETHYLPHTHALATE 8oL BDt - 0.3 BOL = BELOW DETECTION LINIT 4 -
4-CHLOROPHENYL-PHENYLETHER L B0l 0.3 METHOD REFERENCE: EPA SV 846, 2ND EDITION

FLUORENE BL 8oL 6.3 ‘ . METHOD 3550/8270

Resource Analysts lncorporated




Lab Number: ' 10,429-25 '
Sample Designation: . © 2332-328 Fort Totten Soil #9

Date Analyzed: ' . 8/3/87
Matrix: - . -Solid.
VOLATILE ORGANICS . * CONCENTRATION - - DETECTION LIMIT
e _ (ug/g) R (ug/g) '
CHLOROMETHANE _ - BDL 1
VINYL CHLORIDE o BDL 1
CHLOROETHANE - _ .. BDL 0.5 _
BROMOMETHANE - ' BDL 1
METHYLENE CHLORIDE BDL 0.5
1,1-DICHLOROETHYLENE . " BDL _ 0.5
1,1-DICHLOROETHANE - - . BDL 0.5
1,2-trans=DICHLOROETHYLENE . BDL 0.5 -
f° CHLOROFORM - . BDL : 0.5
! 1’2-DICHLOROETHANE BDL - 0.5
©.1,1,1-TRICHLOROETHANE -~ - BDL- 0:5
| CARBON TETRACHLORIDE | . BDL 0.5
BROMODICHLOROMETHANE _ 7 BDL 0.5
1,2-DICHLOROPROPANE . ~ BDL 0.5
1,3-trans-DICHLOROPROPENE BDL 0.5
_TRICHLOROETHYLENE - BDL _ 0.5
BENZENE BDL ' 0.5
1,3-cis-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE . . BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROCMETHANE , BDL 0.5
BROMOFORM BDL 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE - ‘ " BDL 0.5
CHLOROBENZENE . . BDL 0.5
ETHYLBENZENE : " BDL 0.5
ACETONE = =~ : o BDL 2.5
CARBON DISULFIDE _ - BDL 0.5
THF _ B - o BDL 2.5
. MEK A N BDL . 2.5
{  VINYL ACETATE L BDL 1 -
MIBK 7 . BDL 2.5
. 2~HEXANONE ' ~ _ "BDL 2.5
» . STYRENE _ : 'BDL 0.5
.XYLENES- . . - . BDL 0.5
SURROGATE STANDARDS RECOVERY = o _ B T -
: b ] . - RECOVERY  ACCEPTANCE LIMITS
- - - (%) : (%)
'd4~DICHLOROETHANE R 92 - 70 - 121
d8-TOLUENE o 105 .81 - 117

anonorbuonossnzsnz R 103 . T4 -1

_ BDL = BELOW DETECTION LIMIT . | | |
METHOD REFERENCE: EPA SW 846,.2ND EDITION ' Resource Analvsts. Incoroorated
, AR e METHOD 8240 , 'Resource Analysts, ncorporated
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Laboratory Number: 10,429-28

Sample Designation: 2332~ 330}Port Totten 8011 Ill
Date Analyzed: o 8/18/87 _
Matrix: " Solid -
PCB'S ' ' CONCENTRATION DETECTION LIMIT
' REP 1 REP 2 (ug/g)
- R (ug/g) (ug/g)- .
« PCB-1242 . BDL BDL . 0.08
- PCB-1254 BDL BDL . 0.16
PCB~-1221 : BDL - - BDL : 0.08
(‘PCB-1232 B ‘ . BDL BDL 0.08
" PCB-1248 ~ BDL BDL 0.08 B
.PCB-1260 BDL - BDL 0.16
‘PCB-1016 : BDL - BDL 0.08

BDL = BELOW DETECTION LIHIT
METHOD REFERENCE: BPA SW 846, 2ND EDITION
HBTHODS 3540 AND 8080

Resource Analysts, lncorporafed
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Laboratory Number: 10,429-29

Sample Designation: =~ 232-331 Fort Totten Scil #12
Date Analyzed: 8/01/87
Matrix: Solia
PCB'S ‘ A CONCENTRATION DETECTION LIMIT
' : . (ug/g) (ug/g)
PCB-1242 - BDL 0.08
PCB-1254 ‘ - BDL - | 0.16
PCB-1221 =~ BDL S 0.08
PCB-1232 . ' - BDL 0.08
PCB-1248 o ‘BDL 0.08
- PCB-1260 . - BDL 0.16 .
PCB-1016 " BDL , 0.08

_t

BDL = BELOW DETECTION LIMIT - . .
METHOD REFERENCE: ~EPA SW 846, 2ND EDITION
| METHODS 3540 AND 8080

LT

Soa _ Resource Analysts, Incorporated
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Lab Number: 10,429-31

Sample Designation: 2332-333 Ft Soil Sam Blk #1
Date Analyzed. - 8/3/87
Matrix: o S Waterq
,VOLATILE ORGANICS ‘ CONCENTRATION: DETECTION LIMIT.
‘ (ug/L) - {ug/L)
HLOROMETHANE _ B - BDL 10
VINYL CHLORIDE ) BDL 10
CHLOROETHANE BDL 5
BROMOMETHANE ’ BDL 5
METHYLENE CHLORID? : ) 31 5
1,1~ DICHLOROETHYLENE . ' T BDL 5
1,1-DICHLOROETEANE BDL 5
1,2-trans- DICFLOROETHYLENE : BDL ) 5
CHLOROFORM . BDL 5
1, 2-DICHLOROETHANE BDL 5
1,1.1-TRICHLOKOETHANE ' - BDL LY
CARBON TETRACHLORIDE BDL - -
" BROMODICHLOROMETHANE . BDL 5
1,2-DICHLOROPROPANE BDL ~ 5
1,3-trans-DICHLOROPROPENE ) BDL 5
TRICHLOROETHYLENE BDL 5
BENZENE BDL 5
1,3- c15~DICHLOROPROPENE . BDL 5
1,1, 2-TRICHLOROETHANE . BDL - 5
2~-CHLOROETHYL VINYL“ETHER BDL 5
DIBROMOCHLOROMETHANE BDL 5
BROMOFORM BDL 5
TETRACHLOROETHYLENE BDL 5
-1,1,2,2-TETRACHLOROETHANE BDL 5
TOLUENE 5 5
CHLOROBENZENE . BDL S
ETHYLBENZENE ; BDL 5
ACETONE : BDL 25
CARBON DISULFIDE , ‘ BDL 5
THF BDL 25
MEK ' - BDL 25
VINYL ACETATE - . BDL 10
MIBK - _ BDL 25
2-HEXANONE BDL 25
- STYRENE " o ' BDL 5
XYLENES » BDL &
SURROGATE STANDARDS RECOVERY : : o ) :
RECOVERY . © ACCEPTANCE LIMITS ~ .
. A : ‘ (%) (%) -
d4-DICHLOROETHANE | 84 76 - 114
d8-TOLUENE - 100 . 88 - 110

BgOMOFLUOROBENZENE 93 o 86 - 115

" BDL = BELOW DETECTION LIMIT

METHOD REFERENCE: EPA SW 846, 2ND EDITION Resot f A'I"' -
. . METHOD 8240 _ esource Analysts, Incorporated
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Lab Number: 10,429-34

Sample Designation:

2332-335 Ft Soil Trav Blk #1

BROMOFLUOROBEHZENE :

BDL = BELOW DETECTION LIMIT

EPA SW 846, 2ND EDITION
METHOD 8240

METHOD REFERENCE:

Date Analyzed: 8/3/87
Matrix: LR e 7 WaterJf
‘“VOLATILE ORGAMICS = CONCENTRATION DETECTION LIMIT . -
, (ug/L) (ug/L)
CELOROMETHANE BDL 10
VINYL CELORIDE BDL 10
CHLOROETHAMN BDL 5
BROMOMETHANE i : : BDL 5
METHYLENE CHLORIDE : 12 5
1;1—DICHLOROETHYLENE BDL 5
,1-DICHLOROETHANE BDL L
1 2-trans- DICHLOROETHYLENE ‘ BDL 5
- CHLOROFORH BDL 5
1,2-DICHLOROETHANE BDL 5
l.l,l-TRICHLOROETHANE BDL 5
CARBON TETRACHELORIDE BDL 5
BROMODICHLOROMETHANE BDL 5
1,2-DICELOROPROPANE BDL 5
1,3-trans-DICHLOROPRQPENE - BDL 5
TRICHLOROETHYLENE - BDL 5
.BENZENE ) BDL 5
1,3-cis-DICHLOROPROPENE BDL 5
1,1,2-TRICHLOROETHANE BDL - 5
2-CHLOROETHYL VINYL ‘ETHER BDL - 5
DIBROMOCHLOROMETEANE BDL 5
BROMOFORM . © BDL 5
TETRACHLOROETHYLENE BDL 5.
1,1,2,2-TETRACHLOROETHANE BDL -
TOLUENE - 6 5
CHLOROBENZENE BDL . 5
ETHYLBENZENE BDL 5
ACETONE BDL 25
CARBON DISULFIDE BDL 5
THF BDL 25
MEK . “BDL 25
VINYL ACETATE BDL 10
MIBK BDL - 25
2-HEXANONE BDL . - 25
STYRENE BDL 5
XYLENES BDL 5
SURROGATE STANDARDS RECOVERY - ’
' RECOVERY ACCEPTANCE LIMITS
: : (%) - (%)
d4-DICHLOROETH2ZNE 86 ' 76 - 114
d8-TOLUENE 100 : 8¢ - 110
94 86 - 115

Resource Analysts, Incorporated



Laboratory Humber:
Sample Designation:
Date Analyzed:.
Matrix:

COMPOUND

1,1-DICHLOROETHENE
TRICHLOROETHYLENE

- - BENZEMNE

TOLUENE -
CHLOROBENZENE

METHOD REFERENCE:

MATRIX SPIKE DUPLICATE RECOVERY

10,429-34

2332-335 Ft Soil Trv Blk #1

8/3/87
Solid

ug/g IN
SAMPLE

oOnhoOOoOoO
L 3

EPA SW 846,

ug/g
SPIKE

54
67
52
54
58

2ND EDITION

ug/g
FOUND

62
70
57
61
65

REFLICATE 1

SREC-
OVERY

115
104
110
102
112

METHOD 8240

Resource Analysts, Incorporated
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Laboratory Number:
Sample Designation:
Date Analyzed:.
Matrix:

PCB'S

i

PCB-1242
PCB-1254
PCB-1221

- PCB-1232

PCB-1248
PCB-1260
PCB-1016

BDL = BELOW DETECTION LIMIT

B-P102
Blank
8/13/87
Solid

CONCENTRATION
(ug/g)
BDL
BDL
BDL
BDL
BDL
BDL
BDL

METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHODS 3540 AND 8080

-

DETECTION LIMIT
(ug/g) _ -

0.08
0.16
0.08
0.08 -
0.08
0.16
0.08

Resource Analysts, Incorporated



) SOIL MATRIX SPIKE

-. Date: 8/13/87 - C Sample Number: S-P102
o (10,429-28 PCB Solid)
PCB SMO CONC. SPIKE' SAMPLE  CONC. %
SAMPLE NO. ADDED (ug/g) RESULTS MS. REC.
— R (ug/q) (ug/g) »
PCB 1254 1.3 .47 .60 . 48

... Resource Analysts, Incorporated




RESOURCE ANALYSTS, INC.
LABORATORY CONTROL SPIKE

LAB NUMBER_ 10429~ DATE_ 8/12/87 _SAMPLE DESIGNATION_WP780
COMPOUND ,, © TRUE VALUE ACCEPTANCE ACTUAL
| GUIDELINES " RECOVERY
Bis (2-Chloroisopropyl) ether 55 12.0 - 84.8 40
' Bis (3-Chlororthyl) ether 20 4.3 - 29.1 | 9
«Bis (2-chloroethoxy) methane 35 8.4 - 41.6 ' 50
d-chlorophenyl-phenylether 40 5.2 - 64.4 , 23
75 3.3 -

' §-Bromophenyl-phenylether

129 48

Resource Analysts, Incorporated



 SOIL MATRIX SPIKE

. DA',Il'E. S'J 15)87 SAMPLE NUMBER _ - S~ PJ O (I0,429- as}

P(g SoC LD

PcB smo | cowc. seaxe | sawpir | cowc. ]

SAMPLE ND. ADDED (ug/ g) | RESULY r’s. RiC.
Jua/a . lwalg.

e 1254 [~ 1. |.47].0 [HB]

.. Resource Analysts, lricorporat_éd




_RESOURCE ANALYSTS, INC.
monnou comno:. SPIKE

™ mﬂS—?lD&"‘ DATE R

AHPLE DESIGNATION(Q,H&Q &ﬁ EQB Sotio

_WPEIRD  copnc . 7]
COMPOUND 'nsuz VALUE  ° ACCEPTANCE ACTUAL
. _GUIDELINES ___ RECOVERY

No’c\'or' | \8;5"{ R

.01- auﬂ/a .19 ug/

Resource Analysts, lhcorpdrated
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~-ibrary used: SY: ACIDS : B .
dJata file name: SY:JL731H1 - ' :
Ingection time: 31-JUL-B87 08: 92: 358

i

° wments: ; T
ACID/SURR S50 8TD. | <
Dilution €factor: 1. 00 : - AGIDS
o S,
,ibrary entries as follous:
o : ConTinvING
Standards: - ’ ' ChaAuBLas 0N
1§ 1, 4-DICHLOROBENZENE-D4 - o T :
25 - NAPHTHALENE-DS | CHeex
' 35 ACENAPHTHENE-D10 - : - , ,
¢ 45 PHENANTHRENE D10 | - Fe3-87
- SS CHRYSENE Di2
Targets:
1T PHENOL -
27 2-CHLOROPHENOL
3T 2-METHYLPHENOL
4T 4-METHYLPHENOL
ST Q,4-DIMETHYLPHENOL -
6T 2-NITROPHENOL - ’
7T BENZOIC ACID
8T &,4-DICHLOROPHENOL }
9T 4~CHLORO-3-METHYLPHENOL
10T &, 4, 6~-TRICHLOROPHENOL
11T 2,4, 5-TRICHLOROFHENOL
- 127 &, 4-DINITROPHENOL
.« 3T 4-NITROPHENOL
14T 4, 6-DINITRO-2-METHYLPHENOL
15T PENTACHLOROPHENOL
- No. Time Scan Tmass/Smass Tarea/Sarea” - Ref Fit Conc Units
1§ '8.10 285 ’ ‘ STD 1.00  40.0 UG/L
285 11.10 534 STD 0.76 40.0 UG/L
38 15.98 906 8TD 1.00 40.0 Ue/L
48 19.35% 1219 8TD 0.85 40.0 UG/L
- 98 26.32 1796 8TD 0.74 40.0 UG/L
1T 7985 240 94./7 1952. 42632. / 18339. 1.0.93 50.9 Ue/L
a7 7.72 254 128. 7 182. 31483. 7/ 18539. 1 0.9 48.4 UG/L
3T 8.82 345 108. 7 152. 28389. / 18539. 1 1.00 47.4 Uec/L
4T 9.18 375 107. 7 192. 36655. / 18539. 1 1.00 48.2 UG/L
Y ST 10.42 478 107./ 136. 28926./ 70413. e 1.00 v9i.1 Ue/L
6T 10.23 463 139. 7 136. 11342. 7 70413. 2 1,00 38.9 UG/L
7T 11.05 530  122./7 136. - 11%88./ 70413, 2 0.94 43.4 UG/L
8T 10.82 511 63. /7 136. 13623. /7 70413. 2 0.67 48.2 UG/L
9T 12. 67 664 107. 7 136. 20061. / 70413. 2 1.00 37.2 UG/L
10T 13.70 7%0 198. 7 164. 10099. 7 28946, 3 1.00 43.2 UG/L
11T 13.82 739 198. /7 164. 10263. / 28946, 3 0.93 44.9 UG/L
12T 195.90 933 184.7 164. = 9859./ 28%946. 3 0.77 6.8 UG/,
13T 16.10 @899 65. /7 164, 3341./ 28946, 3 0.00 18.0 UG/L
14T 17.28 1047 .= 198./ 188. - 1861./ 41381. . 4 0.63 20.0 UG/L
VT 19.10 1198 266. /7 188. .3933. /7 41381.. ' 4 0.77 26. 8

UG/L

Resource Arialysts,‘ Incorporated




" &

ue/L

39T 25.05 1692  149./ 240. 26836./ - 52368. S 0.96 34.6
40T 26.30 1795  =228./ 240.  31931./ 52368 S 0.96 33.0 UG/L
41T 26,40 1804  2=2B./ 240.  72047./ 52368 & 0.93 $3.0 UG/L
42T 26.60 1821  149.7 240. 49427./  52368. 5 0.96 44.35 UG/L
43T 28.18 2068  149./ 264.  47261./ = 20734, & 0.85 31.0 UG/L
44T 29.03 206B  252./ 264.  66326./ 20734 6 0.00 107.6 UG/L
45T 29.25 2068  2592.7 264. ~ 66926./ 20734, & 1.00 100.4 UG/L
46T 30.02 2068  252./°264, 21749./ 20734 & 0.00 56.3 UG/L
47T 34.35 2068  276./ 264, B30S./ =20733. 6 0.00 6.5 UG/L .
48T 34.4B 2068  278./ 264. . 4732./ 20734 6 0.00 16.0 UG/L
49T 35.47 2068  276./ 204, - 63%0./ 20733, & 0.28 2B.1 UG/L
' SOT 26.28 1745  252.7 240.  3446./  52368. S 0.00 17.2 UG/L
S1T 23.00 1472 _ 184./ 188 104.7/ 96320. 4 0.00 1.1 UG/L
Base fva.r,
- ConINVINC
a‘%ﬂM—n.o..)

S ®-3-8%

-

o R_esource Analysts, Incorporated



MATRIX SPIRE DUPLICATE RECOVERY

{Laboratory Number: 10,429-1 - g
Sample Designation: 2332-320 Fort Totteq“Soil #1

Date Analyzed: 8/3/87-- ‘ -
Matrix:, : ' Soil -
e ' REPLICATE 1. REPLICATE 2 RELATIV

- o y ug/g IN ug/g ug/g %REC- ug/g % REC- RANGE
.COMPOUND SAMPLE SPIKE FOUND OVERY FOUND OVERY %
1,1-DICHLOROETHENE 0 7. 8 122 8 112 S
TRICHLOROETHYLENE 0 - 8 10 119 10. 115 3
BENZENE . 0 7 g 122 - 8 115 5

TOLUENE 0 7 8 121 8 - 124 2.
CHLOROBENZENE. 0 .1 9 131 9 124 5

METHOD REFERENCE: EPA SW 846, 2ND EDITION METHOD 8240

Resource Analysts, lncorborated ”




AC!WOASEINEUIRA' EXTRAZ TRILE QRCANTL §ONFRUNLE

e

La:v:-rz:a_'rwv,,ﬂum:.e:: 10, t:‘ 2 _ Y
Sazp.e Desigrerion: " 2332-330 Fort Tosten Soil 1
Dete Datrasten 7133487

fiate Arziveed: ' 81337

meirin: Seil

153 degraes (1 basis.

- CONCENTRATION OETECTION LIMIT COMTENTRATION DETECTINN LT
‘ {ug/el tugls) ‘ tygfe ius's!
N-NITELSGOIMETHYLARING . BOL 0.8 ¢-NITROANILINE 2. N
FHINCL : B 0.3 V2o DINTTRE-2-RETHYLPHENG, 2 :
‘Es-s {2-CRLORGETHY. ETHER! BOL 6.3 N-NTTRCSODIFSENY_AMINE [1) 3
Z-(HLORCPRENTL ' BO. 0.3 &-EFOROPEINYL-PHEXYLETHER 8.
1. 3-DICKLORCEENZENE 8oL .3 PEXACH, ORCRENZENS : 38 0l
1.¢-DICHLORGEENIENE BlL 8.3 FENTATHLOROPATNG: g ) ‘
BTN2VL ALLCHOL ' 2oL g.? EMENANTERINS ' el 2l
3.2-D10H ORGBENZENS BhL g.3 ANTHRALENE L3 £
- -.mv' FHENOL . B T DI-N-BUTYLFHTHALATE _ L ) nl
fie (F-CHORDISOPRIEYLY ETHER BOL- 0.3 FLUTRTANTHENE BOL 203
¢- nz'muasn..- 8oL 0.2 BENZIDENE A gl 2
[ 1AL 5 OROTTHAKE BOL 0.3 FYFEAS S o 0.?
N-5ITRGSCOI-N-PREF fLAMINS §0L 0.3 BUTY BENIYLFHTHALATE tL g2
NITROEINZENE e s .7 13 CDIHLIROBENDIDINE A
TSOFHORONE 3oL 6.2 BENIO{2iANTHRACENE BhL £
2-K1TRCEHENDL BDL 6.3 CHEYSENE B ot
2, 6-DIRETHYLPHENDL 80l 0.3 i3 2-TTHYLMEXYL iFHTHALATE 0.7 e
BENZGIC ACID _ BOL 1 DI-N-GCTYLPHIHALATE 8oL £
Bis (Z-CHLORETHOXYi METHANE BOL 0.3 BENZO{b)FLUORANTHENE 2oL 0.2
2. 0=DI1CHLOROFHERDL BOL 0.3 BENTO |k )FLUOFANTHENE b1 6.3
1.2,4-TRICHLORORENZENE b 0.3 BEN20(3iPYRENE BOL 6.2
NAPHTHALENE BOL 0.3} IDENO!1,2.3-c. GIPYRENE 8oL 9.3
4~CHLOROANILINE 4 BOL 0.3 DIBEN20(s,NJANTHRACENE 8L ¢.?
HEXACHLOROBUTADIENS : UL .3 BEN2D(g. . i 1FERYLENE BDL 9.}
¢-CHLORO-3-METHYLPRENOL 8oL 0.3 _
I-BITHYLNASHALENS BOL 0.3 SURROCATE STANZARDS RECOVER®
FERACHLOROCYCLOPENTADIENT 8L 0.3 ’ RECOVERY  ALCEFTANTT Liv]
2.0 5= TRISHLCROFHENS, , BOL ¢.3 £y i
2.4, 8- TRICHLORCPRENOL oL B 2-FL-FHENCL 1 IR Ls
2 C-KL“F('NA"-IT-ALENE 8oL 0.3 ge-PriNg ! 1 - %
-NITROANILINE 30L 1 NI TROBENDZENE-¢3 A N 1 m-in
195 THY PRTAALATE . BOL 0.3 T-FL-SIPHENYL ' 2 (-t
AZENESHTHYLENE 2oL .3 TRIGRONOSHEND u Wt
Zoe-DINITROTG VNS BOL 6.3 TEREMENY. 5N 'y LR AR Tt
;-!-.YSCAN.L!NE . BoL 1 '
ECENAP-THENE 8oL .2
2,6-DINTTROPHENCL ghL !
C-RITROPHENSL BOL 1
DI2EN20FURAN 8L 0.2
2.0-DINITRSTOLUERE 8. 0.3 ‘
DIETHY.PHTHALATE . 80L 0.3 BLL = SELOW DETE{TION LIRIY
4-CRLOROFHENYL-SHERYLETHER . 5.2 HETHOD REFCRENCT: EFA SV BLs. 2KD ELITIC )
FLUORENE . B 0.2 2270

METHOD 2350/
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jeld Identification: 2332-341 FT Sediment #1 Matrix: Solid
,aboratory Number: 10,430-2

’ Datef ) o

,arameter Analyzed Method/Reference Concentration
jlver, recoverable (ug/g) 7/29/87 6010/1 <1
rsenic, recoverable (ug/g) - 8/12/87 7060/1 4.9
Barium, recoverable (ug/g) 7/29/87 6010/1 <10
~admium, recoverable (ug/g) - 7/29/87 6010/1 <0.5
_hromium, recoverable (ug/g) 7/29/87 6010/1 13
mercury, recoverable (ug/g) 7/29/87 7471/1 0.27
Lead, recoverable (ug/g) 7/29/87 - 6010/1 210
7740/1 <1

- Velenium, recoverable (ug/g) 8/14/87

~jeld Identification: 2332-342 FT Sediment #2  Matrix: Solid

! ,aboratory Number: 10,430-5

. Date
‘arameter Analyzed Method/Reference Concentration
Silver, recoverable (ug/g) 7/29/87 6010/1 : <1
" irsenic, recoverable (ug/g) 8/12/87 7060/1 ' 5.0
3arium, recoverable (ug/g) 7/29/87 6010/1 I 18
Cadmium, recoverable (ug/g) 7/29/817 6010/1 s <0.5
chromium, recoverable:(ug/g) 7/29/87 : 6010/1 .19
dercury, recoverable (ug/g) 7/29/87 7471/1 0.20
uead, recoverable (ug/g) . 7/29/87 6010/1 225
 Selenium, recoverable (ug/g) 8/14/87 7740/1 ' <1
Field Identification: 2332-343 FT Sediment #3 Matrix: Solid
- Laboratory Number: 10,430-8 )
Date o :
Igaramateg Analyzed Method/Reference Concentration
83ilver, recoverable (ug/g) 7/729/87 6010/1 s <1
Arsenic, recoverable (ug/g) 8/12/87 7060/1 , 2.8
! Barium, recoverable (ug/g) 7/29/87 6010/1 T <10
Cadmium, recoverable (ug/g) 7/29/87 6010/1 - €0.5
Chromium, recoverable (ug/g) 7/39/87 6010/1 12
,-Mercury, recoverable (ug/g) 7/29/87 7471/1 0.15
Lead, recoverable (ug/g) 7/29/87 6010/1. 270

Seleniun, recoverable (ug/g) 3/14/87 7740/1 : <1

" Resource Analysts, Incorporated



Field Identification:
Laboratory Number:

Parameter

Silver, recoverable (ug/g)
Arsenic, recoverable (ug/g)
Barium, recoverable (ug/g)
Cadmium, recoverable (ug/g)
Chromium, recoverable (ug/g)
Mercury, recoverable (ug/g)
Lead, recoverable (ug/g)
Selenium, recoverdble (ug/g)

. Date’;

f

‘Analyzed

7/29/87
8/12/87
7/29/87
7/29/817
7/29/87
7/29/87
7/29/87
8/14/87

2332-344 PT Sediment #4
10,430-11

Matrix: Solid

" Method/Reference Concentration

16010/1
7060/1
6010/1
6010/1
6010/1
7471/1
6010/1
7740/1

" Pield ldentification: 2332-346 FT Sed Samp Blk

Laboratory Number:

Parameter

Silver, recoverable (mg/L)
Arsenic, recoverable (mg/L)
_ Barium, recoverable (mg/L)
Cadmium, recoverable (mg/L)
Chromium, recoverable {(mg/L)
Mercury, recoverable .{mg/L)
+ Lead, recoverable (mg/L)
Selenium, recoverable (mg/L)

References:

10,430-13

. Date
Analyzed

7/29/87
8/12/87
7/29/817
7/29/87
7/29/87
7/29/87
7/29/87
8/14/87

<2
4.6
27
<0.6
14 .
0.28

1%0

<1

Matrix: Water

Method/Reference ancgntration'

6010/1
7060/1
6010/1
6010/1
6010/1
7470/1
7421/1
7740/1

EPA SW 846, 2nd Edition

<0.01
<0.01
<0.1
<0.005
<0.01
<0.0005
<0.005
<0.01

- Resource Analysts, Incorporated



" . ..J..
" CALIBRATION iERIFICATION

Labd Number: 10430

METALS:
- - True Value ggggg'
Arsenic - . . 0.050 0.048
. Barium 20,00  20.0
. Cadmium : 0.50 " 0.492
; Chromium | 1.0 0.985
| Lead © 10.0 10.0
‘Mercury . . 0.0050 ~ 0.00515
Selenium . 0.050 0.049
Silver B 1.0 - 0.998

Site: Fort Totten
Units: mg/L

96 7060
100 7080
98 7130
98.5 7190

100 7420
103 7870

99 7740
99.8 7760

1) Control Limits: Mercury and Tin 80-120; Other Metals 90-110
2) 1Indicate Analytical Method Used: P-~ICP; A-Flame AA; F-Furnace AA

CALIBRATION VERIFICATION SOURCES

biluticn of Cbmmercial AA Standaid unless otherwise lpécitied.

-
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{

MERCURY

1. Blank Data :
Results

Blank Number (ug/g) -}
HgB 68 <0.05
2. Accuracy |
Original
‘ , Concentration Spike Level
Sample Field I.D. (uva/qg) (ug/g)
10430-8 2332-343 0.15

0.99

3. Precision

’ ) Replicate 1 Replicate 2
Sample Field I.D.  f{ug/g) {ug/g)
10430-8  2332-343 0.14 0.16
SILVER
1. Blank Data
_ _ Results
Blank Number {ug/g)
MB 366 <0.5
2. Accuracy
Original
: ' Concentration Spike Level
. Sample Field I.D. (ug/g) { g[gz
- 10429-3 2332-320 <1 7.2
10429-21 2332-326 - <1 _ 6.0

3. Precision

Réplicite 1 Replicate 2

Sample PField I.D. - {ug/g) {ug/g)
10429-3  2332-320 o« ' <1
10429-21 2332-326 <1 <1

Total
Concentration
Found %
(ug/g) Recovery
1.18 104
%
Average Relative
(vg/g) Range
0.15 13
Total
Concentration
Found %
{ug[g} ' Recovery
- 7.0 97
5.8 97
%
Average Relative
(ug/g) Range
<1 , NC
<1 NC

-

Resource Analysts, Incorporated



L

ARSENIC

1. Blank Data

: Results
Blank Number ' {ug/g)
MB 366 : «a |
2. Accuracy
Total
Or;qinnl ' Concentration
A _ ‘Concentration Spike Level Found %
Sample Field I.D. {ug/g) {ug/g) {ug/q) Recovery
10429-3 2332-320 19 7.2 . 22.5 49
10429-21 2332-326 a0 6.0 T 22.8 47
3. Precision .
. ‘ : - %
' " Replicate 1 Replicate 2 . Average Relative
Sample Field I.D. (ug/g) : (ug/g) (ug/g) Range
10429-3 2332-320 20 18 19 10.5
10429-21 2332-326 21 . 19 20 10
BARIUM
1. Blank Data " :
. Results
Blank Number - f{ug/g)
MB 366 o <10
2. Accuracy .
. _ Total
_ Original Concentration
. " Concentration Spike Level Found %
Sample Field I.D. - (ug/qg) {ug/q) jug[g! Recovery
10429-3 2332-320 94 724 . 757 91
10429-21 2332-326 ‘5 602 617 - 102
3. Precision
Replicate 1 ' Replicate 2 Average ‘Relative
Sample Field I.D, (vg/g) . (ug[g) o (ug/g) Range
10429-3 2332-320 . 93 95 - 94 2
3.5

10429-21 2332 326 58 56 _ 57

-
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CADMIUM

1. Blank Data

: o Results 4
Blank Number (ug/q) -
MB 366 : <0.5
2. Accuracy
. _ . Total
Original ' Concentration
h Concentration Spike Level Found %
Sample Field I.D. (vg/g) (vg/g) (uvg/g) Recovery
10429-3  2332-320 0.72 72 7 98
10429-21 2332-326 0.6 60.2 55 90
; 3. Precision
_ - %
, Replicate 1 - Replicate 2 Average Relative,
Sample Field I.D. (ug/g) (ug/g) - {ug/g) . Range
10429-3 2332-320 ,  0.69" 0.74 0.72 6.9
10429-21 2332-326 0.6 0.6 <0.6 NC
‘ CHROMIUM
1. Blank Data
.. Results
' Blank Number (ug/g)
MB 366 a
2. Accuracy -
A 7 . Total
, Original Concentration
, ' ’ ' Concentration Spike Level = Found = %~
i Sample Field I.D. (ng/g) (ug/g) - fug/g) Recovery
10429-3  2332-320 a9 725 796 104
' 10429-21 2332-326 27 - 602 ' 640 : 102
3. Precisionl |
) . | | "
' Replicate 1 . Replicate 2 Average “Relative
Sample Field I.D. (ug/g) (ug/g) (ug/q) Range
10429-3  2332-320 3s 39 39 2.6

10429-21 2332-326 26 27 a7 3.7

Resource Analysts, Incorporated
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'BARIUM

1. Blank Data

L Results
Blank Number . fmg/L)
MB 367 <0.1
2. Accuracy
A Total
Original o Concentration
. - - Concentration Spike Level Found L2
Sample Field I.D. {mg/L) - {mg/L) (mg/L) Recovery
10465-3  2332-301 0.2 5.0 €.9¢ 95
3. Precision ' -
. - *
. : Replicate 1  Replicate 2 Average - Relative
Sample Field I.D. (mg/L) (mg/L) (mg/L) Range
10465-3  2332-301 , 0.1 - 0.2 0.2 50
) CHROMIUM
1. Blank Data
- Results
Blank Number (mg/L)
MB 367 €0.01
" 2. Accuracy
Total
_ Original ‘ Concentration
o Concentration Spike Level Found L]
Sample Field I.D. Amg/L) (mg/L) {mg/L) Recovery
10465-3  2332-301 0.031 5.0 5.4 107
3. Precision .
_ ‘ ' %
A Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (mg/L) - {mg/L) (mg/L) - Range
" 10465-3  2332-301 . 0.032 0.029 10;031 | 9.7

Resource Analysts, Incorporated




1. Blank Data :
. Results

‘Blank.number - {mg/L)

MB 367 - - 0.1 .}
2. Accuracy

Total
Original Concentration
Concentration Spike Level Found %
Sample Field I.D. {mg/L) {ng/L) {mg/L) Recovery
10465-3  2332-301 <0.1 - 5.0 4.97 | 99
3. Precision
%

: Replicate 1 Replicate 2 Average - Relative
Sample Field I.D. (mg/L) - (mg/L) (mg/L) Range
10465-3 2332-301 <0.1 <0.1 . €0.1 NC
NC = not calculable due to results below detection limit.

| SELENTUM |
1. Blank Data
' W Results
Blank Number N (mg/L)
MB 367 <0.01
2. Accuracy -
Total
Original . Concentration
Concentration Spike lLevel Found , 5
Sample Field I.D. (mg/L) {mg/L) (mg/L) Recovery
10465-3  2332-301 <0.01 0.05 : 0.0111 22
3. Precision
. o. ] *
_ _ Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (mg/L) (mg/L) (mg/L) Range
10465-3  2332-301  <0.01 . €0.01 <0.01 NC

NC = pdt‘cnlculable due to results beiow detection limit.

‘Resource Analysts, Incorporated



SILVER

1. Blank Data v
i : Results

Blank Number (mg/L)

MB 367 ' <0.02
2. Accuracy

Original.

' : o ' Concentration Spike Level
Sample Field I.D. (mg/L) (mg/L)
10465-3 2332-301 <0.01 0.05

- 3. Precision

Replicate 1 Replicate 2

Field I.D.

Sample (mg/L) (mg/L)
10465-3  2332-301 - <0.01 <0.01
CADMIUM
1. Blank Data )
‘ Results.
Blank Number (mg/L)
MB 367 (0.005
2. Accuracy
Original | o

Sample Field I.D.

- {mg/L) (mg/L)
. 10465-3 2332-301 <0.005 0.5
3. Precision | _
o Replicate 1 Rebiicaﬁe é
Sample Pield I.D. (ng/L) {mg/L)
104865-3 <0.005 <0.005

2332-301

Concentration Spike Level

Total
Concentration
Found ' 5
(mg/L) Recovery
. 0.053 106
%
Average Relative
{mg/L) Range
€0.01- NC
Total
Concentration
Found 5
(mg/L) Recovery
0.477 94
_ %
Average . Relative
img/L) | Range
<0.005 NC

NC = Not calculable due to result below detection limit.

Resource Analysts, ln,corporéted
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" Results

Blank Number {ug/g)

MB 366 - <1 '
2. Accuracy

Total
Original : Concentration
‘ Concentration Spike Level Found %
Sample ield I.D. {ug/g) {ug/g) {ug/g) Recovery
10429-3 2332-320- <« 7.2 4.1 57
10429-21 2332-326 <1l 6.0 2.6 43
3. Precision ”
' . %

: ’ Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (ug/g) (ug/g) (ug/g) Range
10429-3 2332-320 <1 <1 _ <1 NC
10429'21,2332'325 | <1 - <1 <l NC
NC = Not calculable due tb result below:detection limit.

LEAD
,1. Blank Data
. Results

Blank Number (ug/g)

MB 366 a
2. Accuracy

. Total
Original Concentration

Concentration Spike Level Found %
Sample __gield I.D. (ug/g) (ug/g) (ug/qg) Recovery
10429-3 2332-320 40 724 . 684 89
10429-21 2332-326 45 602 578 89
3. Precision .

: : L

Replicate 1 Replicate 2 Average Relative

Sample field I.D. = (ug/q) - fug/g) {ug/g) Range
© 10429-3  2332-320 40 40 e 0

SELENIUM

1. Blank Data

10429-21 2332-326 - 47 43 45 8.9

Resource Analysts, Incorporated



ARSENIC

SRR

1. Blank Data

it

, , Results
Blank Number {mg/L)
MB 367 ' <0.01
2. Accuracy |
- . Total
Original Concentration
- . Concentration Spike Level Found %
~ Sample Field I.D. - img/L) {mg/L) {mg/L) Recovery
10465-3 - 2332-301 <0.1 0.05 0.0427 85
3. Precision
%
Replicate-l Replicate 2 Average Relative
Sample Field I.D.. (mg/L) - {mg/L) (mg/L) Range |
10465-3 2332-301 . <0.01 <0.01 <0.01 - NC
NC = Not calculable due to result below detection limit.
b » : MERCURY .
1. Blank Data
l : Results
Blank Number - {mg/L)
; MB 367 <0.0005
2. Accuracy _
' : Total B
Original Concentration
: R Concentration Spike Level Found %
! Sample [ieldiI.D. . (mg/L) (mg/L) (mg/L) Recovery
10465-3 2332-301  <0.0005 . 0.01 - 0.00755 76
v 1 | |
" 3. Precision
A L : ‘ 5
; : Replicate 1 Replicate 2 Average Relative
: Sample [Field I.D. (mg/L) (mg/L). (mg/L) Range
10465-3 2332-301 <0.0005 = <0.0005 <0.0005 NC

NC = Not calculated due to result below detection limit.

Resource Analysts, Incorporated _



: Acceptance
' True Value Found Recovery Limits
I.D. ‘ {ug/g) - fug/g) N %
§-P105 Lindane 0.2 0.12 61 56 - 123
' o _Heptachlor 0.2 0.096 48 40 = 131
Aldrin = 0.2 0.11 57 40 - 120
Dieldrin 0.5 0.27 54 52 - 126
Endrin 0.5 0.26 51 56 - 121
DDT 0.5 0.14 27 32 - 127
Blank
Blank Number
B 107 . ST
No compounds detected.
Mid-Range Calibration - Check
" (True) ‘
. Calibration Calibration
Standard Value - Value %
Compound ~ - 8-5-87 8-6-87 Recovery
- (ug/mL) (ug/mL)
Lindane 0.025 . 0.020 79
Heptachlor .050 .034 68
Aldrin .050 .041 82
Heptachlor epoxide .050 .041 82
Endosulfan 1 : .10 .075 75
Dieldrin .050 .040 80
Endosulfan 2 .050 .038 76
Endrin Aldehyde .125 .089 71
DDT . .10 .028 (100)
Methoxychlor .50 19 38
alpha BHC ‘ .025 .023 92
beta BHC 4 - .050 .043 86
. delta BHC .050 .044 88
~ aldrin : .050 .041 82
DDE ’ .050 .041 82
endrin ‘ .050 .041 82
o)s)e] - <10 .081 81
endosulfan sulfate = .10 .080 80
.073 73

QC DATA FOR PESTICIDES

i
) S . . ]
o =, B I
i

Laboratory Control Sample

.cndrin{ketone : : .10

Resource Analysts, Incorporated
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P I

4. Precision .-
_.uwipgé ﬁere'unable‘to be subsampled for precision assesment.
5. " Accuracy C e e ‘

Wipes weré:unablefto.be subsampled for accuracy assesment.

-

Resource Analysts, Incorporated



) QC DATA FOR PETROLEUM HYDROCAKBUND

1. Laboratory Control Sample :
True Value . Found Recovery

§-15 5.04 5.0 99
5.4 ' 107

s§D-13 5.04

2. Mid Range Calibration Check Samplé

True Value Found - Recovery
_(mg/L) . {mg/L) — %)
t 50 53 - 106
3. Blank |
! Blank Number Results
26l <60 ug/g
260 <1 mg/L
4. Precision
i %
ﬂReplicate 1 Replicate 2 Average Relative
Sample ~Field I.D. - (ug/g) (ug/g) _ (ug/g) Range
10439-9  2332-343 'v 190 150 170 24
! _
5. Accuracy
. . Total -
_ Original } Concentration '
- Concentration Spike Level Found %
Sample Field I.D. (ug/g) (ug/g) - (ug/g) Recovery
10430-3  2332-341 . 220 320 710 156

10430-11 2332-344 280 _ 630 C 660 60

Resource Analysts, lﬁcorporat_ed




N Date.Analyzed: August 4 1987

)

Analysis: Petroleum Hydrocarbons (ug/g) Matrix: Solid
Method/Reference: 503B,D,E/Standard Methods, 16th Edition

. ’l R R

Field Ident;fication | Lab. No. Concentration
2332-341 FT Sediment '1 . .10,430-3 _ : - 220
2332-342 FT Sediment #2 10,430-6 ) : 280
2332-343 FT Sediment #3 . ' 10,438-9 , 150
2332-344 FT Sedlmont #4 ’ 10,430-11 280 .
Analysis: Petroleum Hydrocarbons (uq/c) - Matrix: Water

Method/Reference: 503B,D,E/Standard Methods, 16th Edition

" Date Analyzed: August 4, 1987

v

Field Identification ' Lab. No. ' Concentration

© 2332-346 FT Sed Sam Blk . 10,430-14 <1.0

.Resource Analysts, Incorporated



Lab Number: | 10,430-1

Sample Designation: 2332-341 FT Sediment #1

Date Analyzed: 8/04/87

Matrix: solid

VOLATILE ORGANICS CONCENTRATION "DETECTION LIMIT
(ug/g) (ug/g)

CHLOROMETHANE BDL o . b §

"~ VINYL CHLORIDE BDL 1
CHLOROETHANE BDL 0.5
BROMOMETHANE . _ ' ‘BDL 1
METHYLENE CHLORIDE _ BDL 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICHLOROETHANE o BDL 0.5
1,2-trans-DICHLOROETHYLENE BDL 0.5 -

- CHLOROFORM BDL 0.5

+ 1,2=-DICHLOROETHANE . BDL 0.5
'1,1,1-TRICHLOROETHANE - BDL 0.5 .
CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE : BDL 0.5
1,2-DICHLOROPROPANE |, - "BDL 0.5
1,3-trans-DICHLOROPROPENE = ~ BDL 0.5
TRICHLOROETHYLENE , BDL 0.5
BENZENE BDL 0.5
1,3-cis~DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM : BDL 0.5
TETRACHLOROETHYLENE . BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5

- CHLOROBENZENE BDL 0.5
ETHYLBENZENE : BDL 0.5
ACETONE BDL 2.5
CARBON DISULFIDE : - BDL 0.5
THF BDL a.5
MEK - BDL 2.5
VINYL ACETATE BDL 1
MIBK | | BDL 2.5
2-HEXANONE BDL a.5
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY ' o

: RBC?V?RY ACCEPTA?G? LIMITS
' X s
d4-DICHLOROETHANE ‘ ‘ 87 70 - 121
d8-TOLUENE 89 81 - 117

BROMOFLUOROBENZENE S O LI ¢

BDL = BELOW DETECTION LIMIT " e
'METHOD REFERENCE: EPA 8W 846, 2ND EDITION Resource Analysts, Incorporated
‘ METHOD 8240 | o



Lab Number: : . 10,430-4

Sample Designation: 2332-342 FT Sediment #2
Date Analyzed: 8/04/87
Matrix: N .. Solda’,
VOLATILE ORGANICS -CONCENTRATION DETECTION LIMIT
(ug/g) (ug/g)

CHLOROMETHANE ' BDL - . 1
VINYL CHLORIDE BDL 1
CHLOROETHANE i BDL 0.5
BROMQHETHANE . BDL 1
METHYLENE CHLORIDE - BDL 0.5
1,1-DICHLOROETHYLENE , BDL 0.5
1,1-DICHLOROETHANE BDL . 0.5

o 1,2 ttans-DICHLOROETBYLENE ' BDL 0.5?

~ CHLOROFORM BDL 0.5
1,2-DICBLOROETHEANE , BDL 0.5
1.1.1-TRICHLOROETHANE BDL 0.5

" 'CARBON TETRACHLORIDE , _ BDL 0.5
BROMODICHLOROMETHANE - BDL 0.5
1,2-DICHLOROPROPANE ° : BDL - 0.5
1,3~trans-DICHLOROPROPENE BDL 0.5
TRICHLOROETHYLENE : BDL 0.5
BENZENE BDL 0.5
1, 3-cil-DICHLOROPROP8NE BDL 0.5
1,1, 2-TRICHLOROETHANE BDL 0.5
2~CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM . BDL 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5 .
CHLOROBENZENE BDL 0.5
ETHYLBENZENE BDL 0.5
ACETONE : - BDL 2.5

" CARBON DISULFIDE . BDL 0.5
THF BDL 2.5
MEK BDL 3.5
VINYL ACBTATE BDL b |
MIBK | BDL 2.5
2-HEXANONE - BDL 2.5
STYRENE ' BDL 0.5
XYLENES ' BDL 0.5
SURROGATE STANDARDS RECOVERY '

T RBC?V?RY ACCEPTANCE LIMITS
. 4 (%)

d4-DICHLOROETHANE 84 _ 70 - 121
d8-TOLUENE 84 81 - 117

BROMOFLUOROBENZENE . 83 - 74 - 231

BDL = BELOW DETECTION LIMIT ‘ ' o - ,
METHOD REFERENCE: EPA SW 846, 2ND BDITION Resource Analysts, Incorporated
METHOD 8240 ~



Lab Number: - -~ 10,430-7 - e

Sample Designation: - 2332-343 PT Sediment #3
Date Analyzed: 8/04/87
Matrix: .. . , Solid‘
VOLATILE ORGANICS CONCENTRATION ‘ DETECTION LIMIT
(ug/g) ‘ (ug/g).
CHLOROMETHANE BDL Coe . b §
VINYL CHLORIDE : BDL h |
CHLOROETHANE BDL 0.5
BROMOMETHANE ) ; BDL 1
y METHYLENE CHLORIDE o BDL 0.5
- 1,1-DICHLOROETHYLENE BDL - 0.5
1,1-DICHLOROETHANE , BDL 0.5
, 1,2-trans~-DICHLOROETHYLENE BDL 0.5
. CHLOROFORM ‘ BDL 0.5
1,2-DICHLOROETHANE . BDL - 0.5
1,1,1-TRICHLOROETHANE BDL 0.5
‘CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE , - BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5 .
1,3-trans-DICHLOROPROPENE ‘"BDL 0.5
TRICHLOROETHYLENE : BDL 0.5
BENZENE : BDL 0.5
1,3-cis~-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHELOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER . BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
‘- BROMOFORM BDL 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2~TETRACHLOROETHANE BDL 0.5
... TOLUENE BDL 0.5
i  CHLOROBENZENE - BDL. 0.5
ETHYLBENZENE BDL 0.5
| ACETONE - BDL - 2.5
" CARBON DISULFIDE - BDL 0.5
THF _ BDL 3.5
MEK < BDL 2.5
|  VINYL ACETATE " BDL 1
MIBK BDL - 2.5
- 2-HEXANONE BDL - 2.5
XYLENES . BDL . 0.5
SURROGATE STANDARDS RECOVERY ' .
B RBC?V?RY ' ACCBPTA?C? LIMITS
. L 5
d4-DICHLOROETHANE .86 ‘70 - 121
d8-TOLUENE . 90 . 81 - 117

anonorwoxoannzm , 80 ' 74 - 121

BDL = BELOW DETECTION LIMIT - o R
- METHOD REFERENCE: EPA SW 846, 2ND EDITION | Resource Analysts, Incorporated
METHOD 8240 . - -




ran -

Lab Number: ' 10,430-10

Sample Designation: . ' 2332-344 PT Sediment #4

Date Analyzed° 8/04/87

uatrix' . : Solid ‘

VOLATILE ORGANICS . CONCENTRATION DETECTION LIMIT -
. - (ug/g) - ~(ug/g)
- CHLOROMETHANE BDL - . ‘ 1

VINYL CELORIDE -~ BDL b §

CHLOROETHANE © BDL 0.5

‘BROMOMETHANE - BDL 1

METHYLENE CHLORIDE. _ BDL 0.5

, 1,1-DICHLOROETHYLENE ' BDL 0.5
°. 1,1-DICHLOROETHANE - BDL 0.5

1,2-trans-DICHLOROETHYLENE BDL 0.5

CHLOROFORM BDL 0.5

1,2-DICHLOROETHANE , BDL 0.5

'1.1.1-TRICHLOROETHANB BDL 0.5

‘CARBON TETRACHLORIDE ' BDL 0.5 .

BROMODICHLOROMETHANE . BDL 0.5

1,2-DICHLOROPROPANE BDL 0.5

1,3- trlnl-DICHLOROPROPBNB BDL. 0.5

TRICHLOROBTBYLENE : BDL - 0.5

BENZENE BDL 0.5

3-cis-DICHLOROPRORBNE St BDL 0.5

1 1,2-TRICHLOROETHANE BDL 0.5

2-CHLOROETHYL VINYL ETHER BDL 0.5

DIBROMOCHLOROMETHANE BDL 0.5

BROMOFORM BDL 0.5

TETRACHLOROETHYLBNE BDL 0.5
- 1,1,2,2-TETRACHLOROETHANE - BDL 0.5

TOLUENE BDL 0.5

CHLOROBENZENE S BDL 0.5

ETHYLBENZENE ‘ 'BDL 0.5

ACETONE , - . BDL 2.5

CARBON DISULFIDE ' ~ BDL 0.5

THF : o ' BDL 2.5

MEK ' _ _ . BDL 2.5

VINYL ACETATE - BDL . 1

MIBK o - : BDL 2.5

2-HEXANONE BDL 3.5

STYRENE ' T BDL 0.5

XYLENES 3 DL 0.5

SURROGATE STANDARDS RECOVERY

' S : RBCOV?RY ACCEPTANCB LIHITS

: ' (% ' %)

d4-DICHLOROETHANE 98 70 - 121

d8~-TOLUENE : . 90 - 81 - 117

BROMOFLUOROBENZENE 78 - 74 =121

BDL = BELOW DETECTION LIMIT e S
METHOD REPERENCE: EPA SW 846, 32ND xnmou Resource Analysts, Incorporated
~ METHOD ozco o o -



Lab Nunber: : 10,430-12

Sample Designation: 2332-346 FT Sed Sam Blk
Date Analyzed: 8/04/87
-Matrix: S - Water/ . .. .
VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT
_ (ug/L) (ug/L)
CHLOROMETHANE BDL . 10
' VINYL CHLORIDE ‘ BDL ' 10
CHLOROETHANE A BDL : 5
- BROMOMETHANE BDL 5
METHYLENE CHLORIDE BDL 5
1,1-DICHLOROETHYLENE BDL 5
1,1-DICHLOROETHANE BDL 5
d,2-trans-DICHLOROCETHYLENE BDL 5
CHLOROFORM . BDL 5
. 1,2=DICHLOROETHANE BDL 5
i 1,1,1-TRICHLOROETHANE : BDL 5
CARBON TETRACHLORIDE ; BDL 5
BROMODICHLOROMETHANE : BDL 5
1,2-DICHLOROPROPANE 3 BDL 5
1,3-trans-DICHLOROPRQPENE - BDL 5
TRICHLOROETHYLENE " BDL 5
.'BENZENB " BDL. . 5
3-cia-DICHLOROPROPBNE BDL 5
1,1,2-TRICELOROETHANE BDL 5
2-CHLOROETHYL VINYL ETHER BDL 5
DIBROMOCHLOROMETHANB S BDL 5
BROMOFORM ' BDL 5
TETRACHLOROETHYLENE BDL 5
- 1,1,2,2-TETRACHLOROETHANE " BDL 5
TOLUENE BDL 5
CHLOROBENZENE BDL 5
ETHYLBENZENE BDL 5
ACETONE BDL as
CARBON DISULFIDB : BDL 5
THF S BDL a5
' MEK - _ BDL 25
VINYL ACETATE BDL 10
MIBK ’ BDL a5
2-HEXANONE . BDL a5
STYRENE , BDL 5
~ XYLENES BDL 5
SURROGATE BTANDARDS RECOVERY
: RB?OY!RY . ACCEPTANCE LIMITS
' 4 (%)
d4-DICHLOROETHANE 90 76 - 114
d8~TOLUENE 100 88 - 110

BROMOFLUOROBENZENE 83 _ 86 - 115

BDL = BELOW DETECTION LIMIT - e e L
METHOD REFERENCE: gmpA SW 846, 2ND :nx'nou Resource Analysts, Incorporated
METHOD 8240 ~ o



Lab Number: 10,430-15

Sample Designation: 2332-348 FT Sed Trav Blk
Date Analyzed: . 8/04/87

. Matrix: . WaterAﬂ
VOLATILE ORGANICS " CONCENTRATION

REP. 1 REP. 2
) (ug/L) (ug/L)
. CHLOROMETHANE : BDL BDL

VINYL CHLORIDE : BDL BDL
CHLOROETHANE ‘ BDL BDL
BROMOMETHANE BDL BDL
METHYLENE CHLORIDE BDL BDL °
1,1-DICHLOROETHYLENE BDL BDL
1,1-DICHLOROETHANE BDL BDL
. 1,2-trans-DICHLOROETHYLENE BDL BDL
- CHLOROFORM - . BDL BDL
1,2-DICHLOROETHANE . BDL BDL
1,1,1-TRICHLOROETHANE BDL ~ BDL
CARBON TETRACHLORIDE BDL  BDL
- BROMODICHLOROMETHANE BDL BDL
1,2-DICHLOROPROPANE . BDL BDL
1,3-trans-DICHLOROPROPENE BDL BDL
TRICHLOROETHYLBNB - BDL BDL
BENZENE _ BDL BDL
1, 3-¢is-DICHLOROPROPENE BDL BDL
1,1,2-TRICHLOROETHANE - BDL BDL
2-CHLOROETHYL VINYL ETHER BDL BDL
DIBROMOCHLOROMETHANE BDL BDL
BROMOFORM BDL BDL
rsrxacnnonosrnynsns BDL BDL
1.1.2, 2-Tsrnacanonosrnans BDL BDL
TOLUENE BDL BDL
CHLOROBENZENE BDL BDL
ETHYLBENZENE BDL BDL
ACETONE - : ~ BDL BDL
CARBON DISULFIDE , - BDL BDL
THF : BDL = BDL
MEK : ' BDL BDL
VINYL ACBTATE . . BDL BDL
MIBK BDL BDL
2-HEXANONE : BDL ~  BDL -
STYRENE BDL BDL
XYLENES BDL BDL

SURROGATE STANDARDS RECOVERY |
(%) - (%)

d4-DICHLOROETHANE = 92 92
A8-TOLUENE - 96 94

BROMOFLUOROBENZENE 85 83

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: EPA SW 846, 2ND EDITION
. . METHOD 8240

DETECTION LIMIT
(ug/L)
10
10

oo n

VOHVL D
oeouUer UL LLLLTOUTBITULTOYL

e

ACCEPTANCE LIMITS

(s)
70 - 121
81 - 117
7¢ - 121

. Resource Analysts, Incorporated



Laboratory Number:

Sample Designation:

Date Analyzed:

.:”Matrix:

'PESTICIDES

ALDRIN |

ALPHA-BHC -

BETA-BHC

- GAMMA-BHC

DELTA-BHC

. CHLORDANE
~4,4'-DDT

4,4'-DDE

¢.4'-DDD

' DIELDRIN

' ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN
ENDRIN ALDEHYDE
HEPTACHLOR

HEPTACHLOR EPOXIDE ¢

TOXAPHENE
ENDRIN KETONE
METHOXYCHLOR

BDL = BELOW DETECTION LIMIT :
40 CFR PART 136, FRIDAY, OCTOBER 26, 1984
METHOD 608

.METHOD REFERENCE:

* Pesticide identification is tentative.

10,430-16

CONCENTRATION
(ug/wipe)

BDL
BDL
BDL

BDL
BDL
BDL

4.2
1.1
0.69

BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL

'BDL
BDL

needed for positive identification.

'2332-350 Fort Totten Wipe Gl
8/07/87 -
Solid

DETECTION LIMIT
(ug/wipe)

0.005
0.005
0.005
0.005
0.005
0.05
0.01
0.01
o.ol
0.01
0.005
0.01
0.01
0.01
0.01
0.005
0.005
© 10
0.01
0.05

GC confirmation is

Resource Analysts, Incorporated
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Laboratory Number: 1o, 430~17

Sample Designation: - 2332- 351 Fort Totten wipe #2 -
Date Analyzed: - 8/07/87
Matrix: Solid
PESTICIDES | CONCENTRATION - DETECTION LIMIT
: : ' (ug/wipe) - (ug/wipe)
ALDRIN - i BDL 0.005
ALPHA-BHC ' v BDL . 0.005
BETA-BHC BDL o ' 0.005
GAMMA-BHC ” BDL | , 0.00S
DELTA-BHC *© = , BDL 0.005
CHLORDANE : BDL . . 0.05
.4,4'=-DDT 1.7 : - 0.01
4,4'-DDE 0.29 _ 0.01
4,4'-DDD 0.42 : 0.01
DIELDRIN = X - BDL - 0.01
ENDOSULFAN I ' BDL : ‘ 0.005
;- ENDOSULFAN II . _ BDL ' 0.01
i ENDOSULFAN SULFATE . BDL o 0.01
ENDRIN : BDL 0.01
ENDRIN ALDEHYDE 3 BDL . 0.0
HEPTACHLOR BDL ; . - 0,005
HEPTACHLOR EPOXIDE - BDL : 0.005
TOXAPHENE BDL - 10
ENDRIN KETONE : BDL 0.01

METHOXYCHLOR | BDL : 0.05

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: 40 CFR PART 136 ‘FRIDAY, OCTOBER 26, 1984
METHOD 608 :

* pPesticide identification is tentative. GC confirmation is
needed for positive identification. ” '

- Resource Analysts, Incorporated



Laboratory Number:

Sample Designaticn:_

. Date Analyzed:
Matrix:

PESTICIDES

ALDRIN |
ALPHA-BHC . -
_ BETA-BHC

' GAMMA-BHC

- DELTA-BHC

CHLORDANE
4,4'-DDT

4,4'-DDE

4,4'-DDD

DIELDRIN
ENDOSULFAN I
ENDOSULFAN II
ENDOSULFAN SULFATE
" ENDRIN .

- ENDRIN ALDEHYDE
HEPTACHLOR
HEPTACHLOR EPOXIDE
TOXAPHENE

ENDRIN KETONE
METHOXYCHLOR

BDL = BELOW DETECTION LIMIT
40 CFR PART 136, FRIDAY, OCTOBER 26 1984
METHOD 608

METHOD REFERENCE:

* Pesticide identification is tentative.

10,430-18

2332 352 Fort Totten Wipe !3

8/07/87 -
Solid

CONCENTRATION

(ug/wipe)

BDL
BDL
BDL
BDL
BDL
BDL

3.2
0.05
0.53

BDL
BDL
BDL
'BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

needed for positive identification.

DETECTION LIMIT
(ug/wipe)

0.005
0.005
0.005
0.005
0.005
0.05
0.01
0.01
0.01
o.ol
0.005
- 0.01
0.01
:0.01 .
0.01
0.005
0.005
10
0.05

GC confirmation is

Resource Analysts, Incorporated



Laboratory Nunmber: 10,430-19

Sample Designation:: 2332-353 Fort Totten Wipe #4.

Date Analyzed: o 8/0%7/87

Matrix: Solid

PESTICIDES CONCENTRATION . DETECTION LIMIT
) (ug/wipe) (ug/wipe)

ALDRIN - . BDL : 0.005
ALPHA-BHC BDL : 0.005
BETA-BHC : BDL 0.005
GAMMA-BHC BDL 0.005
DELTA-BHC . : BDL 7 0.005
.. CHLORDANE ' BDL : 0.05
. 4,4'-DDT 4.1 . 0.01
4,4'-DDE ' 0.2 0.01
4,4'-DDD 0.8 0.01
DIELDRIN BDL - - 0.01
ENDOSULFAN I . BDL .0.005
ENDOSULFAN II . BDL ' 0.01
ENDOSULFAN SULFATE : BDL 0.01.
ENDRIN BDL ' : 0.01
~ ENDRIN ALDEHYDE = BDL 0.01
HEPTACHLOR o BDL 0.005
HEPTACHLOR. EPOXIDE BDL 0.005
TOXAPHENE _ BDL , 10
ENDRIN RETONE BDL 0.01
METHOXYCHLOR - BDL 0.05

-

BDL = BELOW DETECTION. LIMIT
METHOD REFERENCE: 40 CFR PART 136, FRIDAY, OCTOBER 26, 1984
METHOD 608

* Pestieide identification is tentative. GC confirmation is
needed for positive identitication. ' :

- Resource Analysts, Incorporated




Laboratory Number: 40,430-20

Sample Designation: 2332-354 Fort Tctten Hipe ¢5
Date Analyzed: et 8/07/87 v
- Matrix: _ Solid
PESTICIDES CONCENTRATION DETECTION LIMIT
(ug/wipe) - (ug/wipe)
ALDRIN : "~ BDL - 0.005
ALPHA-BHC - - BDL ' . 0.005
BETA-BHC , BDL 0.005
- GAMMA-BHC : BDL . 0.005
- DELTA-BHC BDL ) ' . 0.005
CHLORDANE - BDL . 0.05
4,4'-DDT L e 2.3 ' 0.01
{'4,4'-DDE .12 0.01
4,4'-DDD .60 0.01
DIELDRIN . BDL 0.01
' ENDOSULFAN I . BDL O 005
ENDOSULFAN 1I . .BDL ' - 0.01
ENDOSULFAN SULFATE ‘BDL 0.01
ENDRIN - | BDL 0.01
ENDRIN ALDERYDE = , BDL ' 0.01
HEPTACHLOR e BDL . 0.005
HEPTACHLOR EPOXIDE o BDL 0.005
TOXAPHENE - BDL 10
ENDRIN KETONE ' BDL 0.01
METHOXYCHLOR . BDL 0.05

' BDL = BELOW DETECTION LIMIT ‘
METHOD REFERENCE: 40 CFR PART 136, FRIDAY, OCTOBER 26, 1984
METHOD 608

® Pesticide identification is tentative. GC confirmation is
needed for positive identificatien.

Resource Analysts, Incorporated




Laboratory Number:
Sample Designation:
Date Analyzed.
Matrix:

PESTICIDES

ALDRIN = - .

ALPHA-BHC -

BETA-BHC

. GAMMA-BHC -
DELTA-BHC

CHLORDANE

4,4'-DDT

4,4'-DDE

4,4'-DDD

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

HEPTACHLOR

HEPTACHLOR EPOXIDE

TOXAPHENE

ENDRIN KETONE

- METHOXYCHLOR

10, 430-21
2332-356 pr Wipe Sam. Blk
8/07/87
‘So0lid
REP 1 REP 2
CONCENTRATION DETECTION LIMIT
(ug/wipe) (ug/wipe)
BDL BDL 0.005
BDL BDL 0.005
BDL BDL 0.005
- BDL BDL 0.005
BDL BDL 0.005
BDL BDL 0.05
BDL BDL 0,01
BDL BDL 0.01
BDL BDL 0.01
BDL BDL 0.01
) BDL  BDL 0.005
BDL BDL 0.01
BDL  BDL 0.01
BDL B8DL 0.01
BDL  BDL 0.01
., BDL BDL 0.005
BDL BDL 0.005
" BDL BDL 10
BDL BDL 0.01
BDL BDL 0.05

. BDL = BELOW DETECTION LIMIT
- 40 CFR PART 136, !RIDAY. OCTOBBR 26, 1984

METHOD REFERENCE:

“METHOD 608

_'Resource Anal&éts, Incorporated



Lab Number:

Sample Designation:
Date Analyzed.
Matrix:

VOLATILE ORGANICS

CHLOROMETHANE

VINYL CHLORIDE
CHLOROETHANE
BROMOMETHANE
METHYLENE CHLORIDE
1,1-DICHLOROETHYLENE
1,1-DICHLOROETHANE

1.2-trans-DICHLOROETHYLBNE

CHLOROFORM

#+ 1,2-DICHLOROETHANE

: 1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE

1,3-trans-DICHLOROPROPENE

TRICHLOROETHYLENE

BENZENE
1,3-cis~-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
2-CHLOROETHYL VINYL ETHER
DIBROMOCHLOROMETHANE
BROMOFORM
TETRACHLOROETHYLENE .
1,1,2, 2-TETRACHLOROETKANE
TOLUENE :
CHLOROBENZENE
ETHYLBENZENE

ACETONE
CARBON DISULFIDE
THF

. MEK

VINYL ACBTATB
MIBK S
2-HEXANONE
STYRENE
XYLENES

SURROGATE. STANDARDS RECOVERY -

@4-DICHLOROETHANE
d8-TOLUENE
BROMOFLUOROBENZENE

BDL = BELOW DETECTION LIMIT

Laboratory Control Sample

c3sa3
8/03/87

Vater v

TRUE

VALUE
(ug/L)
BDL
BDL
BDL"
BDL "
98.0
BDL
BDL
BDL
60.4

- 90.2

73.8
92.7
84.5
. BDL
BDL
"85.1
BDL
BDL
BDL
BDL
71.7
97.8
48.0
BDL
. BDL
79.1
BDL

BDL

RECOVERY

- (N)

100
106
102

FOUND

{ug/L)

BDL
_BDL
BDL
BDL
65.9
BDL'
BDL
. BDL
39.3
85.0
25.4
22.8
77.7
BDL
BDL
22.3
BDL
BDL
BDL
- BDL
89.0
122
19.0
BDL
 BDL
55.6
BDL

BDL

BDL -
BDL -

BDL
BDL
BDL
BDL

BDL .
BDL

CONC. -

DETECTION &

LIMIT RECOVERY
{(ug/L) '
10
10
5
5
5 67
5
5
5
5 65
5 . 94
5 34
5 24
5 92
5
5
5 40
5
5
5
5
5 124
5 125
5 39
5 ‘
5
5 70
5
25
5
25
a5
10
a5
a5
8
5

ACCEPTANCE LIMITS

METHOD REFERENCE: BEPA SW 846, 2ND EDITION
METHOD 8240 -

(%)
76 - 114
88 - 110
86 - 115

Régéurce Analysts, Incorporated



Lab Number:

Sample Designation:
Date Analyzed:
Matrix:

VOLATILE ORGANICS

CHLOROMETHANE

VINYL CHLORIDE -
CHLOROETHANE -
BROMOMETHANE

METHYLENE CHLORIDE
1,1-DICHLOROCETHYLENE
1,1-DI¢HLOROETHANE
1,2-trans-DICHLOROETHYLENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE - -
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
1,3-trans-DICHLOROPROPENE
. TRICHLOROETHYLENE :

- BENZENE o
1,3-cis~-DICHLOROPROPENE
1,1,2-TRICELOROETHANE

2-CHLOROETHYL VINYL BTHER

DIBROMOCHLOROMETHANE
BROMOFORM
TETRACHLOROETHYLENE
1,1,2,2-TETRACHLOROETHANE
TOLUENE

CHLOROBENZENE
ETHYLBENZENE

* ACETONE

CARBON DISULFIDE
THF

MEK

VINYL ACETATE
MIBK

2-HEXANONE
STYRENE

XYLENES

BDL = BELOW DETECTION LIMIT ,
METHOD REFERENCE: BEPA SW 846, 2ND BDITION

Calibration Ve:itication‘

cag49 -

8/04/87

Water .

CONC. OF
STANDARD
(ug/L)
50

METHOD 8240

CONC.

FOUND
(ug/L)
24

8§ DETECTION
RECOVERY LIMIT
(ug/L)
48 10
58. 10
50
48
108

~
[
L TR R RN R Rt N R FURL R FL LR NN T RO R RLRT)

: Resource Aﬁalysts,' Incorporated



Lab Number: ’
Sample Designation:
Date Analyzed:
Matrix:

" VOLATILE ORGANICS

CHLOROMETHANE

VINYL CHLORIDE »
CHLOROETHANE )
BROMOMETHANE

METHYLENE CHLORIDE
1,1-DICHLOROETHYLENE
1,1-DICHLOROETHANE
1,2-trans-DICHLOROETHYLENE
CHLOROFORM '
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
1,3-trans-DICHLOROPROPENE
TRICELOROETHYLENE -
BENZENE - .

1, 3-:13-DICHLOROPROP!NE
1,1,2-TRICHLOROETHANE
2-CHLOROETHYL VINYL ETHER
DIBROMOCHLOROMETRANE
BROMOFORM :
TETRACHLOROETHYLENE
1,1,2, Z-TETRACHLOROETHANE
TOLUENE

CHLOROBENZENE
ETHYLBENZENE

ACETONE

CARBON DISULFIDE
THF

MEK

VINYL ACETATE
MIBK

2-HEXANONE
STYRENE

XYLENES

Blank
8/04/87

Water

 CONCENTRATION

(ug/L)
BDL
BDL
BDL
BDL

13
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

~BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL -

 SURROGATE STANDARDS RECOVERY

d4-DICHLOROETHANE
d8-TOLUENE
BROMOFLUOROBENZENE

- BDL = BELOW DETECTION LIMIT

RECOVERY
(%)
90
101
87

- ———

METHOD REFSRENCB. BPA SW 846, 2ND EDITION

HBTHOD 83‘0

DETECTION LIMIT

ACCEPTANCE LIMITS

(%)
76 = 114
88 - 110
86 - 115

-

Resource Analysts, Incorporated




Lab Number: Blank IOO.HE

Sample Designation: . c3847
Date Analyzed. 8/04/87
Matrix. , ‘ Soligd
. e Y
VOLATILE ORGANICS : CONCENTRATION DETECTION LIMIT
‘ (ug/g) (ug/g)
CHLOROMETHANE : BDL ' 1
VINYL CHLORIDE v BDL ) §
CHLOROETHANE BDL 0.5
BROMOMETHANE - : BDL b
METHYLENE CHLORIDE = . o 1.7 0.5
1,1-DICHLOROETHYLENE BDL - 0.5
1,1-DICHLOROETHANE BDL 0.5
1, 2—trans-DICHLOROETHYLBNE . BDL 0.5
" CHLOROFORM BDL 0.5
1, 2-DICHLOROETHANE BDL 0.5
- 1,1,1-TRICHLOROETHANE BDL 0.5
. CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE BDL 0.5
. 1,2=-DICHLOROPROPANE . © BDL 0.5
1,3-trans-DICELOROPROPENE - - BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5
) 1,3-cis~-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM ) BDL 0.5
TETRACHLOROETHYLENE ' BDL 0.5
1.,1,2, 2-TETRACHLOROETHANE BDL 0.5
TOLUENE : : o7 0.5
CHLOROBENZENE v o BDL 0.5
ETHYLBENZENE BDL 0.5
ACETONE : : - BDL 2.5
CARBON DISULPIDB _ BDL 0.5
THF _ ﬁ BDL 2.5
MEK . BDL 2.5
VINYL ACETATE | BDL 1
MIBK ' o ' - BDL- 2.5
2-HEXANONE BDL 3.5
STYRENE : .BDL 0.5
XYLENES ‘ o BDL 0.5
SURROGATE STANDARDS RECOVERY “ E
o _ ‘ ' : REC?:?RY : ACCEPTANCE LIMITS
: ' : ‘ (%)
d4-DICHLOROETHANE - 84 70 - 121
d8-TOLUENE 92 ' 81 - 117

BROMOFLUOROBENZENE | 81 S 74 =121

BDL = BELOW DETECTION LIMIT _
METHOD REFERENCE: EPA SW 846, 2ND BDITION : o o ’
‘ “ MBTHOD 8340 ' . .Resource Analysts, Incorporated



MATRIX SPIKE DUPLICATE RECOVERY

¥
Al

_ Laboratory Number: 10,430-10 -
Sample Designation: 2332-344 FT Sediment #4
Date Analyzed: 8/04/87

Matrix: .- Water

REPLICATE 1

: ' S . ug/L IN ug/L ug/L
COMPOUND . o SAMPLE SPIKE FOUND

~ 1,1-DICHLOROETHENE 0 50 70
" TRICHLOROETHYLENE 0 52 78
BENZENE 0 48 60
TOLUENE 9 4 63
CHLOROBENZENE 0 53 70

METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHOD 8240

.SREC-

'OVERY

140
150

125
113
132

REPLICATE 2

ug/L
FOUND

77
89
69
72
81

% REC-

OVERY

- 154

171
144
131
153

RELATIV.
RANGE
%

Resource Analysts, Incorporated



TABLE F.1 - FIELD DUPLICATE ANALYSIS

AQUEOUS SAWPLES

‘volatile Organics
" Extractable mu.

. Bis(2-ethylhexyl)phthalste

. Total Metals

silver a8 Ag
"~ Araenie ' - a8 As
Barium _ ‘a3 Bs
Cadmium es Cd

" Chromium e Cr .

. Wercury s Ng -
-~ Lead ) as Pb
Selenium o8 Se

. 'SOIL SAWPLES

Votstile Organics
‘Extfoetnplo Orgenics

.. Bis(2-ethylhexyl)phthatate

e

2332-302
‘ug/L

120,000

<10
16

<.%

<10

1,500

-2 Relative
Field Duplicate Difference
2332-306 )
- ug/L
ND . .-
98,000 20
<10 0
18 12
190 1
< 0
n . 31
<. 3 0
16 61
<10 A 0
$-3 .
Fleld Duplicate Relative
2332-328 “ Difference
ug/kg %)
w . -.
1,100 30

QAPP

. Objective

(%)

(3(0 ~

. <30

<30
<30
<30
<30

<30
<30
<30

" QAPP

Objective
X)

<30

<30



I

Laboratory Number:
Sample Designation:
Date. Analyzed: :
Matrix: S

PESTICIDES

ALDRIN =
ALPEA-BHC -
BETA-BHC
GAMMA-BHC
DELTA-BHC .
CHLORDANE
¢,4'-DDT
4.4'-DDE
4,4'-DDD
DIELDRIN
ENDOSULFAN I
ENDOSULFAN II
'ENDOSULFAN SULFATE
ENDRIN

ENDRIN ALDEHYDE
HEPTACHLOR
HEPTACHLOR EPOXIDE
TOXAPHENE ”
ENDRIN KETONE
METHOXYCHLOR

BDL = BELOW DETECTION LIMIT

-

B-M107
Blank
8/10/87
80114

. CONCENTRATION

(ug/wipe)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

. BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL -

DETECTION LIMIT
(ug/wipe)

0.005
0.005
0.005
0.005
0.005
0.05
. 0.01 - .
0,01 -
0.01
0.01
0.005
0.01
- 0.0
0.01
0.01
0.005
0.005
10
0.01
0.05

METHOD REFERENCE: 40 CFR PART 136, FRIDAY, OCTOBER 25 1984

METHOD 608

'* Pesticide identification is tentative.
needed for positive identification.

GC confirmation is

Reséurc;e Arialy‘s‘ts, lhcorporated



- COMPOUND

18

Laboratory Number:

MATRIX SPIKE DUPLICATE RECOVERY

.
iy
i

i

10,430-12_

Sample Designation: 2332-346 FT Sed Sam Blk

Date Analyzed:
Matrix:

1,1-DICHLOROETHENE
TRICHLOROETHYLENE
BENZENE

TOLUENE
CHLOROBENZENE

METHOD REFERENCE:

8/04/87
Water

REPLICATE 1

ug/L IN ug/L ug/L

- SAMPLE SPIKE ' FOUND

o 50 79
0 52 89
0 48 67
0 48 69
0 53 79

EPA SW 846, 2ND BDITION -

METHOD 8240

SREC-
OVERY

158
171
140
144
149

REPLICATE 2 RELATIVI
ug/L % REC-  RANGE
FOUND OVERY - &
82 164 4
' 87 167 2
66 138 2
67 140 3
77 145 '3

-

Resource Analysts, Incorporated



TABLE F.2 - LABORATORY SAMPLE SPIKES continued

SEDIMENT SAWPLES

Petroleum Nydrocertions

Petroleum Nydrocarbons

Totel Netals:

Mercury

% Iccmry = gmount found-amount in sswple x 100
' - amount spiked

* dry wt. besis

Original
Concentration
ug/kg*

220,000

Originat

Concentration:

ug/kg*

Originetl
Concentration
w/kg®

Spike”

Level

ugskg®

320,000

Spike
Level

ug/ke*

Spike

Level
ug/kg®

Sed-1 )
Sample 2332-341

Totel

' Concentration X

Found ug/kg®  Recovery

- 710,000 156

Sed-1

Field Dtpllcdte

Sampte 2332-344
Total

Concentration b 4
Found ug/kg®* Recovery

660,000 60

Sed-3
Semple 2332-343

Total

Concentration X
Found ug/kg® Recovery

1,180 104

QAPP
Objective
X)

70-130

OAPP
Objective
x)

70-130

Objective
X)

70-130



TABLE F.2-LABORATORY SANPLE SPIKES continued

AQUECUS SAMPLES

Total Netals

Silver
Arsenic
Barium
Codnium
Chromium
Hercury
Lead
Selenium

SOIL SAMPLES

Total Netals:

Stiver
Arsenic
Oerium
Codmium
Chromium
Lead
Selenfum

Total Netale

Stiver
Arsenic
Sarium
Cadmium
Chromium
Lead
Selenfum

33323288
23392823

s883322
2398822

2333333
$392822

Original

‘Concentration

ug/L

<10
<10

originel
Concentration
ug/kg® -

w-1
Semple 2332-301

Total
Concentration
Found ug/L

s-1

-7 -
Semple 2332-326

Total
Concentration
Found ug/kg*

QAPP
Objective
x)

70-130
70-130
70-130
* 70-130
70-130
70-130
70-130
70-130

QAPP
Objective
(X)

70-130
70-130
70-130
70-130:
70-130
70-130
70-130

- QAPP
Objective
X)

- 70-130
70-130
70-130
70-130
70-130
70-130
70-130



-~ TABLE F.2 - LABORATORY SAMPLE SPIKES

. s-1
SOIL SAMPLE: ' Sawple 2332-320
Replicote 1 Repl icate 2 _
w/hg* ug/kg®  uwg/ket X vg/kg® X . Relative QAPP
Compound In Semple  Spike Found  Recovery found  Recovery X Difference Objective
: : T b x
1,1 Dichloroethene 0 7,000 8,000 122 8,000 ne 9 <30
trichlorethylene 0 8,000 10,000 19 10,000 115 3 <30
Senzene 0 7,000 8,000 122 8,000 15 S <30
Toluene 0 7,000 8,000 124 8,000 124 2 <30
‘Chlorobenzene 0 7,000 9,000 3 9,000 124 S <30
‘odry wt basis )
AMecovery = Amount found - smount in semple X 100
amount spiked
. Relative Percent Difference = Range X 100
- mesn
AQUEGUS SANPLE : et
B Sample 2332-301
: Replicate 1 Replicate 2
up/L wn w/L t 3 gL 3 Relative QAPP
Compound ' In Semple Spike Found Recovery Found Recovery - X Difference GCbjective
S _ ’ - x)
1,1 Dichloroethens ° 54 68 126 55 102 21 <30
Trichlorethylene 0 67 (14 100 59 88 13 <30
Senzene .0 52 58 - 112 53 102 9 <30
Toluene ] b3 54 100 8 B 12 <30
Chlorobenzene 0 S8 61 105 56 o7 9 <30



e

TABLE F.1 - FIELD DUPLICATE ANALYSIS continued

SOIL SAMPLES

Total Metsls

‘$Sllver
Arsenic

_ Berium
Codnium.
Chromium
Nercury
Lead
Selenium

" SEDINENT SAWPLES

Volstile Organics
Total Netals

Silver
Arsenic
Serium
Cadmnium
Chromium’
Nercury
Lead

_ Selenium

" = Mot Detected, sll volatile organics compounds were below detection 1imits

@ dry ut besis

o Ag
s As
as Be
e Cd
s Cr
os Ng

os Pb-
as: Se.

2332-322

ug/kg*

1,100
15,000
76,000

- 530
32,000
420

<1,000

Sed-3

2332-341
uwg/kg

<1,000
4,900
<10,000
<500

13,000

270
210,000
<1,000

* Reletive X difference = Range X 100

+

Nean

Field Duplicate Releotive
2332-328

va/kg*

<2,000
16,000
100,000
<800

42,000

" 450
90,000
<1,000

Sed-3

Field Duplicate Relstive

2332-344
ug/ke

<2,000
4,600
27,000
T <600
14,000
280

190,000

<1,000

Difference

x)

58
r
4

27

12

."4 P

Difference

X)

67

6
92
18
7
4
15
0

QAPP
Objective
Xy

<30
<30
<30
<30
<30
<30,
<30
<30

. QAPP

Objective
(%)

<30

<30
<30
<30
<30
<30
<30
<30
<30

i



TABLE F.3 - LABORATORY REPLICATES

-1

‘AQUEOUS SAMPLES Sanple 2332-301
Relative QAPP
Replicate 1 fReplicote 2 Mesn Difference Objectives
Total Metals . ug/L. ug/t ug/L X) ~ X)
Sitver es Ap ' <10 <10 <10 0 <30
Arsenic a8 As <10 <10 <10 0 <30
Berium : s Bs 100 200 200 S0 . <30
Cadnium es Cd L I S <3 0 «30
Chromium as Cr - R 29 31 9.7 <30
Nercury s N9 . <08 <0.5 <0.5 o - <30
Lead s Pb <100 <100 <100 0 <30.
‘Selenfum es Se <10 <10 T <10 0 <30
SOIL SAMPLES -
: 8-1
Sample 2332-320
. Relative QAPP
. Replicate 1 Replicete 2 Meen " Difference Objectives

Total Metaie ug/kg* ug/kg* ug/kg® ) x)

© Stlver es Ag <1,000 <1,000 <1,000 0 <30
Arsenic es As 20,000 18,000 19,000 10.5 <30
Berium - o8 B9 93,000 95,000 94,000 2 <30
Codmium as Cd 690 740 - 720 6.9 <30
Chromium e Cr 38,000 39,000 39,000 3 <30
Lead as PO 40,000 40,000 40,000 0 . <30
Selenium s Se <1,000 <1,000 <1,000 0 <30



TABLE F.3 - LABORATORY REPLICATES continued

s-7
Sanple 2332-326

Relative OAPP

Replicate.! Replicate 2 Nesn Difference Objectives
Total NMetals - ug/kg® ug/kg* ug/kg* ) X)
sitver " Ay «1,000 1,000  <1,000 o 7 a0
Arsenic - a8 As - 21,000 19,000 20,000 10 <30
Barium es B» 58,000 ~ 56,000 57,000 3.5 <30
Cadmium as Cd <600 <600 <600 0 <30
Chromium a8 Cr 26,000 27,000 27,000 3.7 <30
Lead as Pb 47,000 ~ 43,000 £5,000 8.9 <30
Setenfum es Se <1,000 <1,000 <1,000 0 <30
s-8
Sample 2332-328
o Relative QAPP -
: Replicate 1  Replicate 2 ' Neen Difference Objectives
Totst Metals - uvg/kg® ug/kg* ug/kg® X) )
Wereury esmg 200 20 207 2.4 a0
SEDINENT SANPLES
Sed-3
Sample 2332-343
Relotive oaPP -
_ - Replicate 1 Replicete 2 Mesn Oifference Objectives
Totel Metsls . ug/kg® ug/ke® ug/kg* x) x)
. Wercury o ng 140 160 150 3 <30
Petroleum Mydrocarbons 190,000 150,000 170,000 % a0

* Dry wt. basis



TABLE F.4 - SURROGATE STANDARD RECOVERIES--Volatile Compounds

Sample Description

w-1

m-2

W-2 Fleld m.pllcoto
-3

mi-4

w-3

-3

Vell Sample Bk
Vell Travel Bik
Lab Control

Leb Control

$-1

8-3

8-3 Fleld Duplicete
8-4

$-3

$-6

s-7

$-8

soil Sample Slk .
Sofl Trevel BLk .

. Sed-1

Sed-1 Fleld Ouplicate
Sed-2

Sed-3-

Sed Sawple Blk

Sad: Travel Bk

Sed Travel Btk

teb Control

! Recovery = Amount found X 100, It Is assumed that enalyte In unple
Amount in spike
. x lecmry outside Controt Range

fs negligible

0¢4)-1-2-Dichloroethene 08-Toluene Sromof luorcbenzene -
Sample No, X Recovery Control Renge X Recovery Control Range X Recovery Control Range
2332-301 88 76-114. ™ 88-110 87 86-115
2332-302 %0 76-114 81 88-110 * 8s 86-115
2332-306 8a 76-11% 81 83-110 * 85 856-115
2332-303 106 76-114& 8t 88-110 * 85 86-115
2332-304 105 76-114 81 85-110 * 85 86-115
2332-305 Lab Rep 1 % 70-121 81 81-117 74-121
2332-305 Lab Rep 2 %0 70-121 7 81-117 T4-121
2332-308 100 76-116 ™ 88-110 86-115
2332-360 % 76-114 ™ -88-110 86-11S
00027 [ 1] 76-114 44 ‘88-110 856-11S
00012 ) 76-114 ™ 88-110 856-115
2332-320 % . T0-121 " 81-117 | Th-121
2332-324 % 70-121 101 8t-117 74121
2332-322 (73 70-121 90 81-117 76-121
2332-328 /] 70-121 105 81-117 Th-121
2332-323 - 100 70-121 105 81-117 74-121
2332-324 % 70-121 107 81-117 T4-121
2332-32% 9 70-121 101 81-117 74-121
2332-326 8 70-121 100 81-117 74-121
2332-327 ] 70-121. % 81-117 ‘ 75-121
2332-333 [ 76-11% 100 88-110 o3 86-115
2332-33% 8% 76-114 100 88-110 0% 86-115
2532-341 [ 14 70-121 av 81-117 81 74121
2332-344 9 70-121 90 81-117 78 74-121
2532-342 [ 73 70-121 '3 81-117 s T4-121
2332-43 86 70-129 90 81-117 80 74-121
2332-346 90 76-114 100 88-110 - a3 86-118
2332-348 Leb Rep 1 92 70-121 % 81-117 [ Th-121
2332-348 Leb Rep 2 92 70-121 % 81-117 83 74-121
3823 100 76-114 06 88-110 102 86-115

* % 9 &
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TABLE £.3 - ‘SURRDCATE STANDARD RECOVER(LS--Estrecteble Orgenice
. . T
Sanple Description swmple Ne. £ Recovory  Cantrel
Range
e ] 332-301 3 21100
-1 " 2352-300-Leb Rep » 21-100
-2 2332-302 ] 21-100
m-2 Flold aplicate . = 2332-308 ] 21-100
w-3 332-303 ” 21-100
n-s 2332-304 6 21-100
-3 i 2332-308 o 21-100
well Semple BIX 332-308 - 21-100
(3 332-30 ” 21-100
s-2 2332-32% " 21-100
3 _ D32-302 o 20-100
«8-3 Flold tapticate 2332-308 . R 21-100 *
e - I332-308 N 2510
8- 83230 14 21-100 ¢
e 332-3 b ] 21-100
332-32% n 21-100
-8 ; 32-327 ’ 29-100 ©
8-0 Leb iplicate -3 " 2-100e
Soil Semple DIk 32-333 ” 21-100
ek 8-A0%4 "’ 2V-100 ¢
ek 8-A103 1 4 21-100

ll‘egury ® Ammavt fourd X 100, 1t 1o assumd thet enslyte in sasple s negligible

Amousvt In eplhe
Recovery sutaide Contrel Range

% Recovery  Comtrel

PRRAVUSUENEISESL2ERBY

10-9¢
10-94
10-94
10-94
10-9%¢
10-9%4
10-%4
10-94
10-%
10-%¢
10-9%4
10-9¢

10-9¢

10-9¢
10-9¢
10-9%
10-9%%

10-9%%
10-9¢
10-9¢

I3

illm
% Recovery  Comtrel

B-118
35-118
33-114
8-
35-114
35-14
35114
35-114
3.4 @
3314 *

B-114 *

38-114 ©
35-14
8.1
35-114
33-114 ¢
3-120 *
23-120 ©
3-134
35114 ¢
3-14

2-FL-Dphenyl
% Recovery  Control
Renge
3-8
" a-ne
% 43416
0 &3-118
T 7
& 43118
8@ 318
® i3
2 anee
27 nee
20 . 4318
7 31 e
52 43118
43 43118
LIS N TP
8 a-use
" 3018 e
" 30-us e
s 43118
1 e
™

43-116

Tribromophenst
X Recovery  Comtrel

223UV RSSEELsEY

10-123
10-123
10-123
10-123
10-123
10-123
10-123
10-123
10-123
10-123

10:123:
10-123

10-123
10-123
10-123
10-123
10-123
10-123
10-123
10-123
“10-123

Torphonyt-dt4
% Recovery  Control
Renge
0 33-141
] 33-1414
] 33-141
100 33-149
103 334160
68 33-141
. 33141
to1 33-149
41 33-14¢
43 3301
n 33-189
L RS | XY
0 33-141
(14 33-%41
7 33149
(Y4 35-161
1 18:137 ¢
1. 18-137
- % 33141
o 33-149
"

33- %4y
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APPENDIX F
NEW JERSEY SOIL CLEANUP APPROACHES
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Attachment 6

Cleanup Approaches used by RoDEP
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... Wew J’euﬁy Departwent of Eoviroasentsl Protection

Y
Susmary of Approsches to Soil Clesoup Levels

Discussion of Theoretical Approsches

RIDEP bhas {nvestigated wmany theoretfcal approsches to estadlishing
clesnup odjectives for cootamivated sofl {ncluding ecleasup ¢eo
background, cleanup to the sealytical detection limite 80d clesnup to
8. risk ssses went derived mumder, :

Cleanup to Background Hhas deen covsidered for s musder of emonada;

Developowent of 8 ecleanup objective Dssed on backgrousd requires sew

extensive environmental dats base. This approach cen only be applied -

to compounds which sre morsally fouod fn sature. IXf it {s applied to
svthropogenic compounds the cleanup level could become “sero” whieh
equates to the current limit of detection of the analytical wethed in
use. A clesnup objective Based on background fs detersived by the
vange of coocentrations observed on a specific oite or dased on
literature wvalues. This aepprosch bhas been applied to {ecrganic

eospounds. For petroleun bydrocarbons, sv "{odustrial™ background i -

geoeralised as 100 ppu.

Cleanup levels based on anslyticsl detection l1iwits have bees con-

sidered. In: reality, the cleanup ebjective becomes the 1imit of
detection of the saslytical wethod, thus the clesoup objective becomes
son-detectadle ‘(clesnup to pristime coeditions). This approsch §s
vodesirable by ftoelf because the liait of detection of snalytical
wethods s @& woving target. Current treads $o enviroowental
svalytical chemistry fndicate that detection limits will cootisue to
decrease to levels that are delov those of euviroumental or public
bealth concera. This approach {s further complicated by the fact that
fo many instances the wethod detection liwit {o {nfluenced By the
sature of the matrix and the presence of other {oterferiag compounds.

Developing a cleanup ebjective based on wethod detection limite car
otly be applied to ssthropogenic compounds. If applied to compounds

vhich occar saturally, the clestup odjective could be well Delow the

fevels mormally found {e th.c' eavironaent.

Risk sssesswent wethodolo Bes beens woed to estadlish elescup
objectives. The use of risk assessment {5 common to standard svd/er
eriterfa oeetting. The Water Prelfeisary Protective Concestrastien

Lisits and Recowaended Waximus Cootssivant Levels are Dased o risk

assessnent sethodologies which catimate the rioks froe carcinogens snd
woocarcinogens fo dricking water. 3o the case of carcinogess, it §s
sssumed that 8o threshold exiets delov which cencer does sot develop.
Thus, ezposure to any dose regardless of hov small, sesults 1o o
concer visk. UPor moocarcimogens, on the other band, s threshold
exists Delov which vo cvesponse s ebserved. Thus g “"pafe™ dose
exists. The mumders developed for risk baseéd otandards/criteris vange

-
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~ gros_ asud parts per billions (carcisogens) to hundreds of parts per
" .williot (von-carcinogens).

gt must be soted that the use of the risk assessment approsch requires
that et exposure pathway be defined {o terms of the frequescy end
duration of exposure and that & osuitsble toxicology datadase exists
for the chemical of concera. o the abseace of either of these, the
gisk assessment approsch canoot be sppiied correctly. Where there is
wocertainty vegarding the route or extest of ezposure, the wisk
sssesswent will zeflect these uncertainties.

Io general, cooservati e worest case exposure scevarios are ssed e
developing risk based etendards or criteris. Usfortunately, resl life
esposures may be quite different than those weed to develop. the risk
bDased susdber. Thus & risk Ddased nusder wmay Toverprotect™ the
 {edividusls being exposed. " This can be avoided by developing
oftuation specific risk based elesoup eriterias or by developiog s .
gange of exposure scenarios which ean de selectively eopplied to
specific situations. The wmost conservative approsch (sod the least
tine coosuming) is to use ressosable worst 'case exposure scessrios to
protect the most sensitive {ndividual likely to be exposed. '

(D) Chezice) class cleanup objectives have been et for classes of -
" ‘compounds. Cleanup ebjectives which have bees estadliohed for s clase
of compounds sre used as a eurrogste or action level to fodicate if o
closer look at the individual chbemicels comprisiog the residue is
varranted. g

(11) Application of Cleanup Approaches ie RJDEP Programs.

Sofl cleanup levels have been developed dased o sotfcipated background or
viesk assessment. In geseral, the Departeent attempts to estadlish @& soil
clessup level that:

- protects human health froe direct costact

- protects groundvater from degradation due to leaching

- protects surface vater (in situations wheo migration of
contaminated soil to surface water fo o possibility).

The Departmwest bas also estadlished surrogate or alarsm levels for classes
of compounds. These surrogates are ususlly conservatively set to serve as
an {odicator or "red flag" to pSiot the weed for further attestios. This
approsch allovs staff mot traived fo tozicology to detersine when the
assistence of a tozicologist/envirocwentsl cheruist {o meeded. In genersl,

- surrogate levels are sot cleasup susbers, but they could be fo certain
eftuations. | '

[

(4) Zeorganic eempounds = Cleanup levels for wetals have been estabiiohed
Pased oo expected background concentraticns iv Bew Jersey soile. The
clesnup ebjectives are generally to 1 to 3 tiwes Dackground depending
ea the venge of concentration observed oud tozicity, Tadle 1
sumnariges New Jersey background, United States background 8nd eoil
cleanup objectives. Sose of the clesnup objectives were proposed by



[

. 'BCRA, applicants snéd bave been sccepted by the Departwent fso BCRA-
clesoups. The cleanup objectives spplied at a epecific site may be
different than those listed fu Tadle 1 dependiog on site epecific
factors. These exceptions tormally allov higher levels to Temain ov
site. These situstions fnclude (1) £f feforsation exists to fndicate
the sofl dackground ossite is differest than walues l{eted {n the

.- Table, (2) cootssivation from other sources f{s suspected (eospecislly
Jesd ou a site vear highvays), (3) a contsnivation prodlen {s ares
wide and (4) encapsulation fs fncluded as part of the cleanup plas.

(3) Orgecic contsninants = Cleavup Jevels for fadividusl orgasic cowpounds
Bave been developed based on ¢ Jk asseasvent sethodologies. A woret

case soil {ogestion wodel §s ueed to calculste su acceptadle ooil
contaminant level (ASCL) to protect foéividuals froem direct contact
and 8 simple transport to groundwvater model {s used to ecslculate an
ASCL to protect grovndvater quality. The ASCLs are then compared to
anslytical wmethod detection livite to determime {f the ecalculated
concentration can De ‘measured sccurately. 1If the risk based criterion
fs below the wethod detection 1imit, the wmetbod detection 1imitc
becoses the clesnup odjective. .

This latter approach bas been used by the Wev Jersey Division of Bazardous
Site Mitigation (DESM) to develop as acceptadle soil contssivast level for.
PCBs based on direct contact. (Transport to groundvater was considered
fusigoificant eince PCBs bind stroogly to eofls.) A =zisk assesswen:
wtilisiog & pica and fchalation of soil scesario fudicated that fudividualse
eould be exposed to soils contasicated with 274 ppdb of PCBe without

exceeding a onesin-a-million lifetime cancer visk due to this exzposure.
The liwit of detection of PCBs i sofl using current anmalytical wmetheds io
3.3 ppu. 1o reality S ppe or adove cam be detected with confidence. Thus
the acceptadle soil contssivant level (dased on snslytical wethods) is 5
ppe. In situations where the potestisl for children to come in contact
with soils fs great (fe., parks, schoolyards, vesidential areas) S ppe is
sot sdequate to protect health and a cleanup odjective of 1 ppm sbhould be
eonsidered, {ov . spite of the 4{cherent encertainty with gegeréd to.
quantitation. .

This visk approach has been enbodied fe a document entitled Calevlation of
Clessup levels for Contseicated Sofls, secently prepared by DESH. The
approach outlined {s the document fs composed of two steps (A) selection of
chemicals of concers snd (B) calculation of accepzadle soil cootemimsnt
Jevels to protect {ndividuale from direct contact aod to protect
grousdvater and surface water quality. The approsch has Been used to rack
and caléulate acceptadle soil contenimant levels for 21 compounds which
foclude PCBs, echloricated eolvents, wonchlorivated eolvents, phesols,
polycylicaromatic bydrocarbons, advd phtdalates. This approsch was
developed {n-house and has mot gone through sn exterssl peer veviev. DESNH
4o ficalising & rvequest for proposal to ‘hire s consuitsnt to seviev,
critique and refine the approsch developed by DUSN.
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gurrogate oraction levels have been developed for volatile or;aniés.
asé peutral extractables and petroleus hydrocarbons &s shovn below,

Volstile Organics 1 ppe
Base Neutrals 10 ppe
Petroleun Bydrocarbons 100 ﬁvi

Chewical Class Clesnup Objectives have been ort for petroleus
hydrocarboos at 100 ppe. (This was assumed to be "iodustrial
background“”.) The asctusl soil clesnup ousber will vary éepending eon
the chemical constituents presest f{a the petrolevs zesidue. Levels
greater than 100 ppz ssy bde acceptable {f the residue fo cowprised
sainly of tolueoe or xyleves while s 1-.el less thar 100 ppe may be
warranted if the rvesidue s comprised wostly of beozene sad/or the

“ecarcinogenic polynuclesr sromatic hydrocarboas.
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Netal u.J. U.8. _ cuuiw Tive above
| Seckground® Ssckground . Objective B Background
AR T - G
daive 1.0-4.0  0.01 = 1.0ppe 3 ppe
Chrouive 5.0 - 48 1-1,50 10pp_ . 2
Copper 0.5-53.6 2-3200 170 3
Cyseide - B.A. 0.09 1’ 8.4,
Lesd 1.0-100 2-200 250 = 1000°  3-2
Nercury 5.4 0.0l =46 1 B
Wickel 11.1 - 86.5 8 = $50 100 K ]
Seleniue 0.00-4  0.01-5.0 & 1 '
Silver " WA 00185 § 5.4,
Biee &8-268  10-3000 950 :
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Suggested by 8 consultant on n BCRA case.



